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SHI KYNTIEN 


Ka jingthmu ba kaba thoh !a kane ka kttab ka ioag- 
ban ai !a ka nongrim kaba skhem ba ki nongpule kiba 
dang sdang ha ki kpait ka Geometry bad ban pyntong baa 
pule la ka. 


Ka Education Department ka la pynmih ka Curriculum, 
kaba ban ba ha kaba hikai !a ki nongpule ba dang lung ka 
bor pyrkbat !a ki jingshisha kiba nyngkong ka Geometry, 
ka jingshemphang bad jingsngewthuh la ki Geometrical 
terms bad ka jingpoi sha ka kut>nia la ki jingshisha 
Geometry (Geometrical propositions) ka dei ban wan na 
kaba ring ne ot dur bad na kaba thew ba woh la ki. 


La pyrshang, namarkata, ban lalam na kawei ka jing-^ 
shisha sha kawei pat, ha ka rukom ba ki nongpule ba 
dang lung ka bor pyrkhat kin sngewthub bad shemphang, da 
kaba seng nongrim ruh ha ki jingshisha ba la shem. Kane 
ka subject ka long uwei u kynjri uba la pynlasoh da kiba 
bun ki kyrwoh. Ka jingskhem ka nongrim ba la seng kan 
shong eh ha ka jingbymkheia sting la kine ki k^wob 
la ki long kiba rit katno katno. Lada iwei i kyrwoh i dkut 
u kynjri baroh uwei u dkut. Lada iwei i kyrwoh i tlot 
u kynjri baroh uwei u tlot. Ka long kawei ka jingtei kaba 
kine ki kyrwoh ki long ka sorki, ki miwrit mdwria kiba bat 
la ka jingtei baroh kawei. Ki long ruh u mdw halor u mdw 
ba la buh ha ka jingtei. Wat hiew sting, namar kata, ih 
kawei'pa-kawei ka jingpyrshang ba la buh ha kawei*pa 
kawei ka lynnong ha kane ka kitab. Ka jingpyrshang ban 
leh la ki kan plie la ki khmat sha ki jingshisha kiba long ka. 
nongrim ban shem la kiwei pat ki jingshisha. 


Namar ka jingkhim ka por ha kaba ngi la hih ban 
pynmih la kane ka kitdb, ngi la hab ban shon kyrkieh la ka. 
Ka lah eh ban long ba ki jingduna ne jingbalda kin paw- 
hangne hangtai; la kine ngi kyrpdd ba ki nongpule ba sbun 
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kin mdb. Ngin pdiang sngewbha la kino kino ki jingkynthoh 
ne jingai jingmut lem jong phi ki nongpule, ki ton iarap 
ban pynbha shuh shuh ia kane ka jingpyrshang kaba nt. 

Khatduh lawdi, ngi ai khublei ia kito ki paralok baroh 
kiba ngin ym lah Slew kyrteng lut hangne kiba la 
la] don kti lem — la khyndiat ne shibun — ha kaba pynmih 
ia kane ka kitab. 


Dated Shillong ; 1 

y U Nongthoh. 

12 tarik u Nohprah, 1957 J 



Kl JlNGKDfiW 
Ki Lynnong 


-i- 










I Ki Dur Tylli {Solids) 


1 

II U Point bad u Line 


2 

III Ki Circle 


8 

IV Ki Angle 

•• 

14 

V Ki Angle {shuh shuh) 

• • 

16 

VI Ki Axi0& {shuh shuh) 

... 

21 

VII Ki Angle (.i/tuA f/ruA) 

... 

23 

VIII Ka Jingkheifl la ki Angle oa ki kti baje 

- 

26 

IX Ki Veitical bad Horizontal : Ki Perpendicular 
bad Parallel 

28 

X Ki Dur Lai Dong {Triangles) 

... 

36 

XI Ki Dur Lai Dong {shuh shuh) 


42 

Xtl Ban ot la ki line bad phiah la ki angle 

... 

46 


Problem 1 — Butn ot fa t/ line marshiteng^ da u 
ruler bad compass 


Problem 2 — Ban phiah ar Hang marbiang fa 
kano kano ka angle^ da u ruler bad eompa^- 



Vi 

Ki Lynnong 


PACfe 


Xdl Ban shna la ki Angle 49 

Problem 3 — Ban shna ka angle ka ban ia ryng- 
kai bad ka angle ba la ai. 

Problem 4 — Ban shna ka angle kaba 60°, da u 
ruler bad compass. 

Problem 5 — Ban shna ka angle, kaba ]20°, da 
u ruler bad compass. 

Problem 6 — Ban .shna right angle, da u ruler 
bad compass. 

XIV Ki Parallel bad Perpendicular ... 55 

Problem 7 — fla/i ring u line u ban long parallel 
la u line ba la ai, lyngba ka point ba la ai, da 
ka set square. 

Problem 8 — Ban ring u line u ban long parallel 
la u line ba la ai, lyngba ka point ba la ai, da u 
raler bad compass. 

Problem 9 — Ban bynta la u line ha ki son bynta 
kiba la ryngkat. 

Problem 10 — Ban ring u line u ban ot marshi- 
teng la u line ba la ai uba da pynlong ki right 
angle, da u ruler bad compass. 

Problem 11 — Ban ring u line u ban leng per- 
pendicular ha u line ha ka point kaba ha u line 
ba la ai. 

Problem 12 — Ban ring u line u ban leng perpen- 
dicular ha u line ba la ai na ka point ba 
shabarjong u. 



Vii 


Ki Lynnong Paor 

XV Ban shna ki Triangle . . ... 63 

Problem IS — Ban shna la ka dur lai dong haba 
la ai ka lynter ki side png ka. 

Problem 14 — Ban shna triangle haba la ai ka 
Jinghth ki lai tylli ki angle png ka. 

Problem 15 — Ban shna triangle haba la ai uwei 
It side bad ki angle ha ki tduh png u. 

Problem 16 — Ban shna triangle haba /a ai ar 
tylli ki side bad ka angle kaba pynlong da ki. 

Problem 17 — Ban shna triangle haba la ai ar 
tylli ki side bad ka angle kaba la pyrshoh la 
kawei na ki. 

Problem 18 — Ban shna ka right-angled triangle 
haba la ai la u hypotenuse bad uwei u side. 

XVI Ki Triangle (shuh shuh) — Ka jing'iaryngkat ki 
ar tylli ki triangle nadong shadong (congruence 

of triangles) ... .. .. 70 

XVII Ki Quadrilateral .. 74 

Problem 19 - ■ Ban shra ka quadrilateral haba 
la ai ki side had ka angle ha la pynlong da shi 
pr ki side ha marjan. 

Problem 20 — Ban shna ka quadrilateral haba la 
ai k i side had it diagonal. 

Problem 21 — Batt shna ka parallelogram haba 
la ai ki side ha marpn (adpeent sides) bad ka 
angle ha la pynlong da ki, da u ruler bad 
compass. 



viii 


Problem 22 ■— Ban shna ka square ha u side ba 
la ait do u ^od compass, 

XVIII Ban sbna dur kat kum ka scale 83 

XIX Ki Circle 86 

Problem 23 ~ Ban ring ka circle ka ban laid 
lyngba ta ki vertex jong ka triangle ba la ai. 

Problem 24 — Ban ring ka circle ka ban laid 
lyngba la ki vertex ka square. 

XX Ban shna & ki katto katne kinuksa. ... 90 



KI TIAR BA DONKAM 


Halya puk i« kans ka sobjcot agi dei ban oaag bha 
la ka jingpyiidonkam la ki' tiar kiba pyndonkain ha kaba- 
ring dur, fa kine ki tiar ki khot "Mathematical Instru* 
meats" 



JJur 4 Dur 6 


Ka dur 1 ka pyni la kawei ka liang u flat rnler. Don 
ha u ka scale (jingtfaew) kaba da ki inshi bad metre. 

Ka dur 2 ka pyni la kawei pat ka liang u flat ruler. 
Ha kane ka liang don ka scale 10 ksai shi inshi, 12 ksai 
shi inshi, 8 ksai shi inshi bad 16 ksai Shi inshi. 

Hamar pdeng kane ka dur don ka jingthew la ki angle 
(dongi. la u fiat ruler la kbam pyndonkam ha kaba rmd 
line (laifi). 
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Ki dur 3 bad 4 ki dei ki nap ban pyabbynta ne thaw 
la ki line ne roid jylli. Ki khot la kine ki nap divider bed 
compaaa. 

Ka jinglapher ha kine ki nap ka tong ba ha u divider 
la pyndait da ki nar ha baroh ar liang ka nap katba ha u 
compass pat ha kawei ka liang la pyndait da u nar bad ha 
kawei pat da u let khnang ban pdw dak let haba ring dur. 

Ki dur 5 bad 6 ki dei ki set sqaare. La kham pyndon- 
kam la ki ha kaba ring la ki paratlei (ki line ki bym la kyn< 
duh). Phin sa sngewthuh la kaneynda phi la pyndonkam 
ia ki ha ki lynnong kiba iadei. 



Dur 7 

Kane ka tiar pat ka dei ka semieiFcle ne protractor. Y n 
thew la ka jingheh Id angle no shna la ki da ka. 


Lynnoko I 
KI DUR TYtU (SOUIMO 



Dur 1 



Duv* 4 






Our 6 


Kitei ki long ki nuksa lyngkhot dieng kiba long ki dtur 
tylli (solids ne solid figures). La j6r kyrteng la ki kat kum 
ki dur. 

Ka dur 1, ka long ka dur syndukkad ki khot caba; ka 
dur 2, ka long ka dur pyrthei (sphwe); kaba 3, ka loog 
ka shiteng na ka dur synduk ba la ot pyoleng na'kawai ka 
dong Jia kawei ka dong, ki khot la kane ka dur priam; ka 
dur kaba 4, ka dd ka dur tyndong (cyllndw); kaba* 5 ka 
dei ka dur mot (pyramid); bad kaba 6, ka dei ka dur khob 
(cone). 

la kaba sbabdr kina ki dur tylli, kata la ka byntp bp 
ngi lohi bad iba ki khot ka sla (swfaoa). 

Ka sla ioog kadur tylH ka'lah ban long nag fcawdka 
lyn^diap, kum ba ka dukpyrthai^ Hyantba fciwd^l^ld 
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durtylli don bdn da. Kasla ka dtirsynduk lu donhyo- 
riew sla ne hyariew khmat. Baroh ki khmat ka dur syaduk 
kiba madao (Plane). 

Ki sla ka dur mot ki don san sla. Baroh kiba madan. 
Saw tylli na ki ki nang rit nang rit sha khlieh haduh ba ki 
shu nep shir na khlieh. 

Ki sla ka prism ki don san sla kiba madan baroh. 

Lynnono n 

U POINT BAD U UNE 



Peit ha kane ka dur. Don sdw tylli ki rong— kaba sdw, 
stem, blue bad jyrngam. Hamar pdeng kano lea dur kine b’ 
sdw rong kt fa shem. Ito i jaka la shorn kine sdw rong i dei 
i point. I pofnt, namarkata i long i dak iba rit katta katta 
ba wat lada pyrshang thew fa ka jingheh jong i da ki kor 
pynheh dak kiba khlaifi katno katno, ym lah satia ban 
thew fa i. Na ka bynta ka jing^rei ha ki jingpule fa kane 
ka subject, la shu shim ba ino ino i dak ba la buh da u 
let uba nep ha ka kot sada ne da u chalk ha ka blackboard i 
longu pbint. 

Lada pynbdait lang ter ter fa ki point ki pynlong kawei 
kalynter. Kitmta lada phi pdt biai^ ha kana ka due phi 
fobi bi kinoldno ki ar tyni ki’rong kl fa sftem ha kawei ka 
lynter.bkanakatyatdr ha kaba M rong ki latibiein hi khot 
u tine, fa n BMk BMAarkat^ la pynlong da bdn tytU ki 
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point kiba In pyndait lang ter ter. U line tna donjin^hfllt 
hynrei tang ka lynter ne jingjrong. U line o !ah bu long 
nba belt (straight) ne uba kdor ne khun (curved). 

Ki ar tylli ki khmat syndiik ki la sfaem ba n line. Ki Ui 
tylli pat ki la shem ha o point. Kumjuh ruh ki sla ne khmat 
prism ki ia shem ha ki line bad ha ki point. 

Ha ka dur mot, ki ar tylli ki khmat ne sla ki la shem ha 
u line bad baroh saw pat ki la shem ha u point. 

Ka khlieh mot ne ka tdong khoh kaba nep shlir ka dei 
u point. 

Shim la u Flat Ruler bad buh halor ka kotsada. Da 
u let uba nep bha pruid dak na rymmiang u Flat Ruler. 
I dak iba la ruid i dei u line oba belt (straight line). 

Khylliap la ka kotsada ar pyngkhoh. Plied la kata ka 
khylliap. Kato ka dak khylliap ba pawdien ha ka kotwda 
ka long ka dien a straight line, la u straight Itaie, namar- 
kata, la pynlong da ki point Idba la soh lang ter ter tang sha 
kawei ka phang. Ki rymmiang ba nepjong kamiej, jing* 
khang, blackboard, sla kot, dieng sawdong bad khaei kiwd 
de ki long ki nukm u straight line. 

Shim pat la ka kotsada bad khylliap ar sien khylliap, 
Plien bieng. Phi lohi ba ar tylli ki straight line Id la pom 
ha iwei i point. Khylliap pat Idi sien khylliap ha kata ka 
rukom ba kane ka khylliap kaba Ifli kaniaid lyngbai point ba 
la pom kito ki ar tylli ki straight line. Plied la ka. Mynta 
pat phi lohi saw tylli Id line ki la jmm ba iwei i point. Lah 
ban leb la kane bdnsien bad {dun shem ba bon tylH td 
straight line lah ban ring lyngba kawei ka poittk ju 
lold bdn tyUi ki surok m la pom ne la shem ha kawm ^ 
jaka. 
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Khmih pat ha Icaua ka dor. 




Kine ki line ha kane ka dur kim long kiba belt. Ki 
long kiba khun ae kdor. Ki khot la ki ki curved line. 

Haba phi iaid la ka lynti kaba beit siak, ka khmat jong 
phi barobor ka phai sha kajuh ka phang. Hynrei lada phi 
laid la ka lynti kaba khun, ka phang jong phi ka lai kyila. 
Tharai mynta phi don ha ka lynti kaba ka khmat jong phi 
ka phai beit shaphang shatei. Ynda phi ta iaid katto katne 
phi shem ba ka khmat jong phi kam phai shuh shaphang 
shatei hynrei ka la phai sha kawei pat ka phang. Kane ka 
jia namar ba ka lynti ba phi iaid ka long kaba khun. 

Kumta ia u carved line la pyniong da ki point kiba la 
pyndait lang ter ter na kawei ka phang sha kawei pat ka 
phang. 

Ha kane ka kot habl ngi ong u ‘line’ ngi mut u ‘straight 
line’ lymda la pynshai da komwei pat. 

Kaba Jer kyrteng ia u point bad u line : — Khnang ban 
pyniapher iauwei u khynnah na uwei pat, la jer la ki da ki 
kyrteng. Kumta ruh khnang ba lah ban pyniapher ia uwei 
u point na uwei pat u point, ne ia uwei u line na uv/ei pat, 
dei ban jer kj^teng ia ki kumne:— 

Buh ar tylli ki point ha ka kotsada 
la uwei u point ngi jer kyrteng A da 
kaba buh u dak A hajan u point, ia 
Dwei pat B bad kumta ter ter. 

Pyniasoh la kine ki point A bad B 
da u ruler bad u let uba n^. Ngi ioh u 
line uba kyrteng AB. Ngi shu ong u 
ioe. AB, Kyntnaw, la ki point ngi ong a point A ne u point 
B; hynrud la u line ngi ong u iine AB. 
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Kft Scale — Ngi la ong ba ba u Flat Rater don ka scale 
Icaba la ph^r la pl)6r. Lah ban thew la ka lynter uno uno u 
line da ka jinglarap kano kano ka scale. 

Ka scale 8 ksai shi inshi ka mut ba la ka shi inshi la 
bynta ha ki 8 bynca kiba marbiang niarbiang bad iwei iwel 
na kita ki bynta i long shi ksai jong ka scale. 

Ka scale 10 ksai shi inshi ka mut ba la ka shi inshi la 
bynta ha ki 10 bynta kiba marbiang marbiang bad iwei iwei 
na kita ki bynta i long shi ksai jong ka scale. 

Ta ka scale 12 ksai bad 16 ksai shi inshi la bynta ha ki 
katno bynta? 


Jingpyrshang J 

1. Ha ka scale kaba 8 ksai shi inshi, | inshi | inshi, 
I inshi long katno ksai ? 

Jubab ha kane ka rukom : — 

Ha ka scale — ksai shi inshi, j inshi long... .ksai. 

2 Ha kajuh ka rukom Jubab la kine : — Ka | inshi, 
^ inshi, I inshi, ^ inshi, | inshi, ka long katno ksai ba ka 
scale 16 ksai shi inshi? 

3. Thew ia ka lynter bad ka pyngkiang ka sla kot jong 
phi da ka scale 8 ksai bad ka 16 ksai shi inshi. 

4. Ring la kine ki line kiba ka lynter jong ki ka long 
2|*, 3|'', 1*9*, bad 3/^* bad da thoh artad la ka jiugjrong 
jong kt halor uwei>pa>awei u line ba phi ring. 

Jingbatai— ine i dak ( ' ) i mut ‘phut’, ine pat (") 
‘inshi’. Kumta haba thoh 2' 3^" ka mut 2 phut 3| iasbi. 
Ka long ka rukom thoh lyngkot la ki ktein 'phut^ bad 
‘inshi’. 

5. Lada ar tylli ki line kt jrong 4^' bad 1 Itatno ka 
jingjrong lada pyndait lang la ki? Leh la kane da kaito 
ringdur bad sa thew de. Pynshisha la kaba mib da kaba 
l^eift. 
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K« rakom kamno baa leh: — 


Riog uQo uno u line AB. 

A 



B 


Thew la ka jingjrong 4 inshi shi ksai da u divider na ka 
scale 8 ksai. Tlww la kane na u line AB da kaba buh la 
kawei ka tduh jong ka nap ha ka point A bad ba kawei pat 
ka tduh kan hab ha kano kano ka point ha u line AB. Jer 
kyrteng la kata ka point K. U line AK u long 4^ inshi. 

[Khmih bha ba u divider un long aba skhem.] 

Thaw pat la ka jingjrong 1 inshi S ksai na ka scale 16 
ksai da u divider. Thew pat la kane ha u line AB da kaba 
buh la kawei ka tduh u divider ha ka point K bad kawei 
pat kan hab ha kano kano ka point D ha u line AB (lah ban 
pynjrong la a Una AB katba donkam). Mynta u line KD u 
long lA". 

Thew la ka jingjrong u line AD da a divider bad sa thew 
Ta kane ha ka scale 16 ksai. Da kaba leh kumnephi shem 
la ka jingjrong u line AD. Kane ka long ka jingjrong jong 
ki ar tylli ki line ba la di haba pyndait lang la ki. 

Kheifi pat : — 4^=4+ A I == ka mut la ryngkat bad] 

44+ ^iV 

Jubab la Idne harum da kaba ring dur bad kheifi ruh : — 

6. Lada ot 1}" na u line uba 34"> ka jrong katno kata 
kaba sah ? 

7, Lada ot 2*3" na o line uba 44 " ka jrong katoo kata 
kaba sah? 
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Ban ling line id« ar dudt, slmh la ka Jfaigllwng n ttne 
ba la il. 

Tharai la ii a line uba 2 inahi ka jingjrong. 

Ring sbuwa ono uno o line. 



Tbew fa ka jingjrong 2 inshi da u compass. Buh la 
kawei ka khmut u compass ha kawei ka tdiA jong u line 
bad sa tbew 2 inShi na u. 

Nangta, jim shi jdm, ar jdm, Idi jdm ha u line ban fob 
la ka shi shah, ar shah, lii shah ter ter jong u line ba la di. 
Ka jingjrong ka jingjdm ka dei ban long barobor kat ka 
jingjrong o line ba la ii. 

8. Uwei u line u jrong 1*4". Shorn !a ka lynter jong tt 
line uba Idi shah la ka jingjrong u line ba la 

9. Uwei u line a jrong Shem fa ka lynter jong u 
line uba 4J shah la ka jingjrong u line ba la di. 

10. Ka shi powa jong ka 5*6" ka long katno? 

11. Katno tylli ki line lah ban kdr kut fa kano kano ka 
jaka? Ring Idi tylli ki line banker kut la kawei kajaka. 
Ring sdw tylli ban kdr kut la kawei pat ka jaka. 

12. Ar tylli ki curved line ki lah ne em ban ker kut b 
kano kano ka jaka ? tada lah, ring dur la kata. 

13. Uwei u curved line u lah ne etn ban kdr hot la kano 
kano kajaka? Ring dur ban pynf indsa b kata. 
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14. Kstno tylli ki line lab ban ring lyngba kano kano ka 
point? Pyni nuksa da kaba ring dur. 

15. Buh dr tylli ki point A bad B ha ka kotsada. Pyn- 
lasob la ki. Katno tylli ki curved line lah ban ring na u A 
ha u B? Ring Idi tylli kiba kum kita. 

16. Boh Idi tylli ki point A, B bad K ha ka kotsada ki 
tqrm la don ha ujuh u line. Katno tylli ki straight line phi 
lah ban ring da kaba pynlasoh ir dr ia ki ? 

17. Buh pat sdw tylli ki point kumba phi leh ha ka 
Ex. 16. Katno tylli ki line lah ban ring da kaba pynlasoh 
la ki dr dr ? 


Lnynnong III 
Ki Circle 

Ha ka lynnong kaba la dep ngi la pule ba u line u la h 
ban long uba belt (straight), uba kdor ne khun (curved), 
Peit pat ha kine ki dur. 



Ha kawei na kine ki dur ngi lohi la ki tdub u line. Ha 
kawei pat ngim lohi fa ki tdnh jong u line. la kaba kum 
kane ka dur Id khot ka |yliL Phi ju ruid jylli haba.Ia pah 
latom ne haba la bob ling jaifi? 
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Lada phi tefa fa u kuldi ha madan had phi pynipardlt 
sdwdonglauha kata ka rukom ba u tyltdi ba fdii teh ha ka 
ryndang kulit'bad ha u dieng ba phi sieh ha madas tan pyr* 
khing bha bad un shdd sdwdong la uta u diengt phi Tohi ba 
ka iynti ba u kuldi u pynlong ynda u la laid bdoSiCT bdn« 
sien ka dei ka jyitt. Kata ka bynta kaba la kdr kiit da kath 
ka Iynti ba la pruid da ka jingfaid tawiar u kuldi ki khot ka 
circle 

Ka circle ka long ka dor kaba la k^r kut da u line aba 
ka jingjogai na u point baneh hajuh (fixed point) sha uno 
uno 0 point ha uta u line ka la long katjoh. 

Kumno ban ring dor la ka circle ? Shim ia u compass. 
Buh iwei i point ha ka kotsada. Khot 
kyrteng la ita i point O. Pied la ka nap 
ha kata ka rukom ba ka jingjngai ki tduh 
ka nap kan long 1^,'. Buh la ka tduh ka 
nap nar ha u point O. Pyntyilun la ka 
nap ha kata ka rukom ba ka tduh ka nap 
ba don let kan ruid dak ha ka kotsada 
kumba phi beh la u kulai ba un her siw> 
dong la u dieng ba phi teh uba sieh ha 
madan. Ka dur ba la ring ka dei ka 
circle. 

la une u line uba k6r kut la ka circle ki khot circnai- 
ferenee bad la ka point O ka centre. 

Ring katto katne tylli ki line na ka point O sha ka kano 
kano ka point ha ka circumference. 

Thew la ka jingjrong jong ki. Phi 
shem aiu? la uwei-pa'Uwei na. 
kine ki line ki khot radius (plural : 
radii). 

U radios jong ka circle u long 
u line uba la ring na ka centre sha 
kano kano ka point ha ka circum- 
ference. Baroh ki radius jong ka 
circle ki la marshak. Lah ban ring 
bdn tylli ki radius ha ka drcle- 
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Lfida pyojrcog la uno uno u radius hadafa ba un da la 
k^dub pat la ka circumference, ngi ioh ar tylli Id radios 
kiba ha ujuh u line. la une o line ki khot dfanMter. 

U diameter jong ka circle u long line ba la ring na 
kaoo kano ka point ha ka circumference sha kano kano 
kawei pat ka point ha kajuh ka circumference u da laid 
lyngba ka centre. Katno tylli ki diameter lah ban ring ha 
ka circle? 

Ka semicirele ka long ka shiteng jong ka circle. Uno 
uno u diameter u ot la ka 
circle ha ki ar tylli ki bynta 
kiba la biang. Kawei na ki 
ka long ka semicircle. la ka 
seraidivle, namarkata, la pyn> 
long da u diameter bad kawei 
ka bynta ka circumference 
jong Im circle ba u ot. 

Lada khylliap la ka circle ha uno uno u diameter ar 
pyngkhoh, ngi lohi ba ki bynta jong kawei ka semicircle ki 
la hap thik bad ki bynta jong ka semicircle kaba ha kawei 
pat ka liang. Kumta Agi ong ba kano kano ka circle ka 
long symmetrical ha uno uno u diameter jong ka. 

Ka arc ka long ka bynta jong ka 
circumference. Ka ryntieh, ka khilon, 
u simpylUeng ki long ki nuk^ ka arc. 

Pynlasoh la ki tduh ka arc ngi loh la 
u ’sai ryntieh. Ki khot la u u ^rd. U 
chord u long u line uba pynlasoh la kino 
kino ar tylli ki point ha ka circumference. 

Haba uno uno u chord u laid lyngba la ka center jong ka 
circle ki khot ruh la u diameter. U dbumeter, namarkata, 
lab ruh ban ong ba u long u chord uba laid lyngba na ka 
centre jong ka circle. 

Katno tylli ki chord lah ban ring ba ka circle? Uei 
u chord uba jrong tarn ba lah ban ring ha ka circle? 





It 


Bub dak la ka point O ha ka kotsada bad aa ka 
point O knin ka centre ring Idi 
tylli ki circle kiba u radius un 
long 1-5% V bad 2-3'. Khmih 
la kine ki circumference ki la pom 
ne la ot kaweMa-kawei. Batai 
balei Idm la pom? 

la ki circle kiba la ring na 
kajuh ka centre hynrei kiba la 
pher ki radius la khot coooentric 
circles. 






Peit ha kite! ki dot. Ha ka dur 1 ngi lohi ba Id drcte 
ki la ot kawei'la-kaufei pat ha ki ar tylli ki jalm. Ha ka 
dur 2 ki jaka ba Id la ot ki kham la jan kawei-Iadtau^ei baa 
la kaba ki long ha ka dur 1. Kumta haba ki jaka ba ki 
idrcle Id la ki la la jan kat haduh ba ki la Is faab hajah 
ngi ong ba ki circle ki shit la tyogkhnb. 
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Ha ka dar 3 ki circle ki la tyngkhuh na shabar; kata, 
kawei ka circle ka shong shabar kawai pat. Ha ka dur 4 
pat ki circle ki la tyngkhuh na shapob; kata, kawei ka 
circle ka $hoQg hapoh kawei pat. 

Jingpyrshang 2 

Ex. 1. Ring kawei ka circle kaba u diameter u long 
3'0", bad ha ka circumference buh dak !a ka point X. Na 
o X ring ar tylli ki chord, uwei uba 1-S" bad uwei uba 2*0". 
Katno ka jingjrong jong u chord uba jrong tarn ha kane ^ka 
circle? 



Ex. 2. Ring dur la ka khmat b^je (clock face) ha ka; 
squared paper. Nyagkoog buh dak O nangta sa la u 
3, 6, 9, 12 nangta sa la u 5, 7, 11 bad 2, 4, 8, 10. 

(i> 8him la u line 6,0, 12 kum a line ha uba yn 
khylliapla ka khmat bhje hr pyngkbph. Ki point; 11, 3, 8, 



!3 

2, 7 Id la hib bad kino ki point? Ka arc 1 baduh 4 kav 
la hdb bad kan^i ka arc? 

(ii) Shim pat sa ia u line 9 0 3 bad khylliap la ka 
khmat baje ha u, ar pyngkhoh. Ki point 1, 8, 5, 11 kin 
hab bad kino ki point? Ka arc 11 haduh 1 kan la htd> 
bad kano ka arc? 

(iii) Shim pat sa ia u line SOU. lathuh ter tor 
la ki point kiba ia hdb haba khylliap ar pyngkhoh la ka 
khmat baje ha une line? 

Ex. 3. Ring kawei ka circle bad uwei u chord PR ha 
ka. Ha ki katno bynta u chord PB u pynbynta la ka cir» 
cumference ? Kdew la kita. Uno uno u chord u toh ne 
em ban pyniabynta ia ka circumference ha ki arc kiba la 
ryngkat ? Uno uba kham jrong, ka arc ne u chord uba 
pyniasoh la ki tduh Jong ka? 

Ex 4. (i) Shim ar tylli ki point A bad B kiba la Jngai 
2 ^". Na u A kum ka centre bad da u radius uba 1" 
ring kawei ka circle bad na u B kum ka centre bad da 
u radius uba ring sa kawei ka circle. Batai bale! ba 
kawei ka circle ka long shabar kawei pat. Katno ka jing- 
jngai kaba jan tarn na kawei ka circumference ha kawei 
pat? 

(ii) Shim biang ar tylli ki point A bad B kiba la 
jngai S'5 cm bad kumba la leh ha ka Exercise kaba haneng» 
ring kawei ka circle na u point A kum ka centre bad a 
radius 3*6 cm. Na ka point B pat ring circle da u radius 
3 cm. Balei kine ki circle ki ia pom ? Ha katno tylli kt 
point kine ki circle ki la pom? 

(iii) Sa shisien pat shim ar tylli ki point A bad B- 
kiba la jn^i 4* bad na ka point A bad B kum ki 
centre ring ar tylli ki circle kawei kaba u radius 3" bad 
kawei pat kaba u radius 1". Kine ki circle ki la pom?^ 
Kila ^nduh? Lada phi lehbniah lakane phinsh^ba 
kine ki circle ki la tyngkhuh kawei-ia*kawei pat, H^ngno 
ki la tyngkhuh? Batai balei ki la tyngkhuh? 
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Ex. 5. Shim ar tylli ki point A bad B kiba la joaai 
I'S cm. Na ka centre A ring circle kaba 4*8 cm u r^rus 
t>ad na ka centre B ring pat luwei ka circle kaba 3*3 cm u 
radius. Kumno bad hangno ka circle kaba ar ka la shem 
l>ad kaba nyngkong ? 

Ex. 6. Shim ar tylli ki point kiba !a jngai 3"; khot ia 
ki A bad B. Na ka centre A bad da u r^ius 2*5" ring 
kawei ka circle. Na ka centre B bad da u radius 2" ring sa 
kawei pat ka circle. Jer kyrteng la ki point ha kiba ki 
circle ki la ot P bad R. Katno ka jingjngai u P na o A bad 
na u B ruh? Katno u R u jngai na u A bad u B rub? 

Bx. 7. Shim ar. tylli ki point A bad B kiba la jngai 
4*2 cm. Shim da u compass jong phi la ka point kaba 
jngai 8 cm na ka point A bad 8 cm na ka point B. ’Katno 
tylli kiba kum kita ki point phi lah ban shem? Batai 
kumno phi leh. 

Ex. 8. Ring u fine uba 1*5' ka lynter. Shem da u 
compass la ka point kaba jngai 1 *0' na kawei-pa-kav'ei ka 
tduh u line. Katno tylli kiba kum kita ki point lah ban 
ahem? 


Lynnono IV 
Ki angle 


Peit ha ka sla kot jong phi. Katno tylli ki rymmiang 
(side) ka don? Katno dong ka don? Ki dong kiba kumno 
phi khot la ki ? Lah ban khot la ki ki dong raatang (square 
corners). 

Peit pat ha ka set square kiba ki rymmiang (side) bad 
ki dong jong ka kim la ryngkat. Katno dong ka don? Ki 
dong ha kane ka set square kim la katjuh ka jingheh. Don 
kawei ka doag nmtang. KiWei pat ki long ki dong kiba nep. 
Ki khot la fciiie Id dpiig ki slttrp comer. 



IS 


Myota buh la ka dong matang ka set sqium jdng {M 
ba kawet ka dong ka sla kot jong phi. Phi lohi aju? K| 
rymmiang ka set square ki la hab thik bad ki rymmiang ka 
dong ka sla kot. Ka ^ong matang ka set square ka 
ryngkat thik bad ka dong ka sla kot. 

Aiu shuh phi iohi ? Ka jingjrong ki rymmiang (side), 
ka dong matang ka set square kim !a ryngkat bad ka jing* 
jrong ki rymmiang ka sla kot. Hynrei ki dong pat ki la 
ryngkat. 

Buh pat la ka dong matang ka set square ha kawei ka 
dongkamiej. Phi lohi aiu? Ki dong ki la ryngkat hynrei 
ki rymmiang ki dong kim la ryngkat. Buh pat ha kawei ka 
dong ka blackboard. Kumjuh hi ka long. 

Ngi lob aiu nangne ? Ka jiogheh ka dong kam sbong. 
ha ka jingjrong ki rymmiang (side) jong ka. 

To ngin kynmaw la kine khyndiat harum : — 

la ka dong ki khot ka angle. (/. u long dak uba ngi 
thoh lyngkot la ka ktien angle.) 

La pynlong la ka angle da ki ar tyili ki line kiba la 
ring na kajuh ka point, la kine ki line la khot ki kti. 
(arms) jong ka angle. 

la ka dong matang ki khot right angle (thoh lyngkot 

rt-Z.). 


Kaba jem ban shna rt. angle. Shim iwei i lyngkbot 


kotsada. Khylliap la i ar pyngkhoh. 
Ka dak khylliap ka pynlong la u line 
AB. Khlem da plied la ka jingkhylliap 
ba la khylliap, khylliap pat sa shisien 
ha kata ka rukom ba ka point B kan 
hab Im ka point A. Plied ia ki jing- 
khylliap. Ka jingkhylliap kaba ar ka 
pynlong la u ED. Kine ar tylU ki line 
ki la pom ha ka point O bad ki pyn- 
long i^w tylli ki dong matang. 
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La j6r kyrteng la kioe ki dong kumne : — 

Ka dong 1 — AOK ne KOA. 

Ka dong 2 — BOK no KOB. 

Ka dong 3 — BOD ne DOB. 

Ka dong 4 — AOD ne DOA. 

Phi lohi nangne ba u dak uba jit kyrteng la ka dong u 
dei ka kyrteng u point ha uba ki line ki pynlong la kata ka 
dong. Dei ban thoh la u hapdengjong kita ki ar tylji ki 
dak kiba jer kyrteng la ka dong. 


Lynnono V 
Ki anCjle — (,xhuh shuh) 


IQaadraM 

Quadranl: 

WiiOdK^ini 

Quadrantj 
IV 7 


Peit bha ha kane ka dur. La bynta la kane ka circle 
ha ki sdw bynta kiba marbiang marbiang da ki ar tylli ki 
line Uba pynlong siw tylli ki right angle ha ka centre. la 
kawei-pa*lwwei ka bynta ki khot quadrant, (quadrant ka 
mot ka Bhi powa jong ka circle). Kvmta ngi idh sdw tylli 
ki quadraiB. 
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Ngi lobi roh ba ka circumference la bynta ha ki siw 
tylli ki arc kiba la ryogkat. 



Lada la kawei na kine ki arc la pynbynta ha ki 90 
bynta kiba marbiang marbiang bad lada pynlasoh la iwei- 
pa-iwei i bynta bad ka centre jong ka circle ngi lobi ba la ka 
right angle la bynta ha ki 90 tylli ki angle kiba la marbiang 
marbiang. la kajingheh jong iwei na kine ki angle ki ong 
shi degree. 

Ki thoh ( ° ) na ka bynta ka ktien degree. 

Kumta ngi loh — 

1 rt Z = 90’ 

2 rt Z s = 180’ 

3 rt Z. 8 = 270’ 

4 rt Z s = 360’ 

la ka sbi degree la bynta ba ki 60 bynta kiba ia ryngkat 
kiba la khot ki minute, bad la ka sbi minute pat la bynta ha 
ki 60 bynta kiba la ryngkat kiba la khot ki second. 

Ngi thoh da ine i dak ( ' ) la ka ktien ‘minute* bad du 
jne i dak ( * ) la ka ktien ‘second’. 
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Peit pat ha kaoe ka dur. Lada pyntyUun la a line OP 
ba un phai sawdong ha ka point O ngi 
lohi ba u pynlong to angle AOP bad 
u OA. Kane ka angle ka long kaba ^ 

oep. Ka long ka acute angle. 

Lada n OP u don ha kano kano 
ka jaka hapoh ka quadrant 1, u pyn- 
long barobor bad u OA ki acute angle. 3 
Hynrei shisien ba u !a-bi 0a dait) bad u 
OK, ka angle ba u pynlong bad u OA 
ka long Shi right angle. 

Ka acute angle, namarkata, ka dei 
ka angle kaba ka jingheh jong ka ka duna la ka shi right 
angle ( 90 °). 

Kumta ka jingheh jong ka acute angle ka long hapdeng 
0° bad 90 °. 

Katno tylli ki acute angle lah ban thaw ? 

Lada nang pyntyllun la u OP ha kata ka rukom ba u 
la jam palat la u OK, ka angle ba u 
pynlong ka la palat shi right angle. ^ 

Kumta lada u OP u don ha kano 
kano ka jaka hapoh ka quadrant II . y. 

u pynlong ki angle kiba palat shi / \ \ 

right angle. la kiba kum kine ki 3 1 , , 1 ^ , | A 

angle ki khot ki obtuse angle (obtuse \ O I 

ka mut ba luifi; ka la pyrshah la ka \ / 

ki kticn acute — ba nep). I 

— 

Ka obtuse angle ka long ka angle 
toba palat la ka shi right angle hynrei kaba duna la ka ar 
ri^t angle. 

Kn jingheh ka obtuse angle ka long topdeng 90 ° bad 

180 °. 
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KatBO tyUt Id dtituse «ngfe lah 
bao thaw? 

Lada u OP u Uubi bad a OB 
ka ^ AOP ne AOB ka loBg ar 
right angle. la kane ka angle U 
khot ka stfsigU aagie, bad ka fa 
ryngkat 180." 



Nang pyntyllun shuh la u OP* 
pynlong bad u OA ka la palat ar 
right angle. la kiba kum fcine ki 
angle ki khot reflex ne re-entrant 
ai^ie. Lada u OP u don ha kano 
kano ka jaka hapoh ka quadrant 
III ne IV u pynlong ki reflex no re- 
entrant angle. 

Ka reflex ne re-entrant angle 
ka long ka angle kaba palat la ka 
ar right angle bad duna !a ka saw 



right angte. 

Ka jingheh ka reflex angle ka long hapdeng ka 180" 
bad 360" 


Ka dur ka angle ka long kum ka nap. Red fa ka"nap, 
ka dong ne angle ka nang heh. Khem fa ka nap, ka dong 
ne angle ka rit. 

Kumta ka jingheh ka angle kam shong ha ka jingjrong 
ki arm kiba pynlong fa ka, hynrei ha ka jinghieng no 
jingang Jong ki. 

Ha kane ka dur ngi lohi ar 


tylU ki angle, ka Z. AOB bad 
Z BOK. U OB u long u arm 
fa ka z. AOB bad ruh fa ka 
ZBOK. Namarkata la khot la 
u u conunon arm. Xa ki angle ba 
la pynlong ba kane ka rukom 
had uno 400 n eoginioa arm 
ki khoitadjacrst anglea (adjaonKI 
ka tnatmarkhap). 
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Ha kane pat ka dur, ar t^li 
ki fa pom ha ka point O. Ki 
an^ ba k|pynlong ha ka point 
O Id lohg'ki luigle AOK, KOB, 
BODbadDOA, Ki Z AOK 
bad ZBOD ki long kiba mar 
la pyrshab. Kumjuh ruh Id 
ZAOD bad ZBOK. La khot 
fa kawei*pa-kawei na ktne ki 
jurki vwtfcally opposite angle. 

Lada ar tylli ki straight line 
ki la pom ki pynlong katno jar 
ki vertically opposite angle? 


ki straight line AB bad KD 



Jingpyrshang 3 

1. J6r kyrteng la ki angle baroh ha kane ka dur. Kano 
na kine ka dei ka acute bad 

kano pat ka obtuse an^? / ^ 

Don kano kano ka angle / 

ka bym dei ka acute ne / 

obtuse? Kadeikaei? / 

Kinona kine ki angle ki / 

pynlong lang ar right angle? A *0 ' ^ 

Balei? 

2. Jit kyrteng ter ter la ki angle baroh ha kane ka dur. 
Katno right angle ki angle 
baroh ha ka point O ki pyn- 
long? 

Jit kyrteng la ki acute, 
obtitse bad reflex angle baroh 
ba phi lohi ha kane ka dur. 

Pyrshang ban jdr kyrrang 
lut la ki an^e ha kane ka dur. 



[Jingbthah : Ki nonghikai kin ring ha ka bladtboard 
Id angle ha Id rukom shong ba pher ba phw bad Idn ong la 
ki khynBahb8npeitthuh(obnrra>laldbald dei kM.] 
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Lynnono VI 



(Anole fihtihslaJ0 

Kab* thew ia ki Wangle da ka pn Mi adtor 

Buh la ka pdeng ka trai ka protractor ha ka vartis 
ka angle ba la kwah ban thew. 

Khmih ba ka rymmiang ka 
trai kan la-bi bad uwei u kti 
jong ka angle. Peit ha ka 
katno degre uwei pat u kti u 
hap. Katta kan long ka jing- 
heh kata ka angle ba la thew. 

Ha kane ka dur u line AO J 
u hap ha ka trai ka protractor 
bad u line OK u hap ha ka 60 degree. Ka Z.AOK namar> 
kata ka heh 60 degree. 

Jingpyrshang— Ring bdn tylli ki angle — acute bad 
obtuse — thew la ki. 

Ban Blew la ka reflex aa^e. 

Tharai la kwah ban thew la ka reflex angle AOK. 
Thew la ka obtuse angle AOK 
kumba la pyni haneng bad 0 

sa khate la ka iingheh ka — y '■ 

obtuse ^iAOK na ka 360®. / 

Kaba mih ka long ka jingbeh / 

ka reflex angle AOK. / 

Kynmaw ki an^le ha ka 
point O ki long 4 right angles 
ne 360®. 

Tharai. 

Ka 2lAOK»130° 

.*. Ka reflex 4AOK - 360®— 130® 

-230® 

ka mat namarkata.] 
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Jiogt^ninng — Ring dm In ka angle SO”, 75”* 120”* 13S”,. 
225** 315” (da ka pnrtiactor). 

Baariagdorfa baaagiekalia SO”. 

Ring utto uno n line OA. . Bqh la ka pdeng ka trai ka 
protractor ba Imn bap ha 
ka point O. Khmih ba ka 
rymmiang ka trai ka pro> 
tractor kao la-bi bad u OA 
Pyiyrong la u OA lada 
donkam. 

Buh dak ha ka kot- 
sada hamar i dak 50° 
ha ka rymmiang jong ka 
semicircle. Wen^ noh la ka , protractor. Pyniasoh !a ine i 
point bad ka point O. J^r kyrteng ia kane ka angle AOK. 
Ka ZAOK ka long ka 50°. 

Leh kumjuh la kite! kiwei pat. 

Jingpyrshang 4. 

1. Thew la ka jingheh ka 
/lAOK bad ZAOB. Da kaba 
la khate shem la ka jingheh 
ka ZROK. Thew da ka 
protractor la ka ZJBOK. Ka 
la dei ne em kumba phi la 
shorn da kaba kheifi ? 

2. Ring u line ABuba jrong3*. Na ka point A ring 
sa uwei u line u ban pynlong ka angle kaba 56^ bad a AB, 

3. Leh kumjuh kum ha ka Ex. 2 bad pynlong la ki 
angle ha ka point A kiba (i) 27°* (ii) 8”, (h7) 243”. Leh la 
kine tang ha kawei ka dur. 

4. Khlem dapyndonkam la Jca protractm ring la.ki 
angle kiba ka jingheh jong Id kan lajan kaCtalah bad ka 
angle 45”, 30”* 18”, 125”, «4”, 115”, 225”. Thewla kijing- 
pyrsbangjong pin bad^ shm Iratno phi bakla. 
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LTNNONO vn 
amolb {shuh skuh) 

Kl complementary bad sopplementary aiq^ 


'f- 





X)ur 2 


Shna kawei ka right angle da ka protractor no set 
square. Jer kyrteng la ka AOK. Ring u line OB hapoh ka 
ZAOK. 

Ngi lohi ba la ka ZAOK la pynlong rub da ki ZAOB 
bad ZBOK. 

Ka sum jong ka ZAOB bad ZBOK=shi rt Z 

=90*. 

Thew la kme ki angle da ka protractor bad khmih la 
ka sum jong ki ka mib ne em 90°. 

Haba kino kino ar tylli ki angle ki pynlong shi rig^t 
angle la kiba kum kita ki angle ki kbot complementary 
angles. la kawei na ki ki ong ba ka long ka complement 
jong kawei pat. Complement ka mut, kata kaba pyndap la 
kaba duna. 

Ha ka dur 1, ka ZBOK ka long ka complement jong 
ka ZBOA namar ba ka pyndap la kaba ka ZBOA ka anna 
na ka sbi rt angle. Komj^ rub ka ZAOB ka tong ka 
complement jong ka ZBOK. 
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Ha ka dor 2 ka /.A=>40“ bad ka ^B=50P. Ka sum 
jong ki ka long 90°. 


Namarkata, ka Z.A ka long ka complement jong ka /.B, 
lane, ka Z.B ka long ka complement jong ka /.A. 

b 



Shna kawei ka straight angle AOK bad ring u line OB 
ban pynlong ki angle bad u AK. 


Hangne, ngi iohi ba la ka Z.AOK la pynlong da ka 
ZAOBbad ZBOK. 


.‘.Ki ZAOB bad ZBOK baroh lang as 2 rt Zs = 180°. 

Thew ia kine ki angle da ka protractor bad khmih la 
ka Sum jong ki ka mih ne em 180°. 

Ring lai, saw tylli ki dur kiba kum kite! ha kiba u OB 
u don ha ki jaka ba lapher la pher. 

Thew fa ka jingheh ki angle ba u OB u pynlong bad 
u AK. Shem la ka sum jong ki. 

Haba ka sum jon^ kino kino ar tylli ki ai^le ka long ar 
right angle, la kita ki angle ki khot supplementary angles. 
Ia kawei na ki ki ong ba ka long ka supplement jong kawei 
pat. Supplement ka mut, ka jingpyndap la kabaduna. 

Ha ka dur 3^ ka, ZBOK ka long ka suimlement jong 
ka ZBOA namar ba Im pyndap la kaba ka ZBOA ka duna 
na ka ar right angle. Kuiqjob rnh ka ZBOA ka long ka 
supplement jong ka ZBOE. 
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Ha ka dor 4, ka Z.A-120* bad ka ZB*=60“. 

Ka sum jong ki ka long 180°. 

.‘.Ka ZA ka long ka supplement jongka ZB. 
lane ka ZB ka long ka supplement jong ka ZA. 

Jingpyrshong 5 

1. Haba kumno lah ban ong ba ar tylli Id angle ki 
long — (a) complementary (b) supplementary? 



2. Ha kite! ki dur lai tylli: — 

(a) Lada ka ZAOB=65°; katno ha jingheh ka ZBOK? 

(b) Lada ka ZAOB= 15°: katno ka jingheh ka ZBCMK? 

(k) Lada ka ZAOB=22 t° katno ka jingheh ka ZBOK? 

3. Wad la ka complement jong kine ki angle: — 

25°: 37 J° 45°; 66 J° 



4. Ha kite! ki dur lai tylli: — 

a) Lada ka ZAOB=45°; katno ka jingheh kaZBOK? 

b) Lada ka ZAOBsi00°; katno ka jingheh Im ZBOK? 
k) Lada ka ZAOB=»122^°; katno ka jingheh knZBOE? 

5. Wad la ka supplement iong kine ki angle:-— 
22^°; 30°?60°; 115®; 145° 
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Lyn^oho VIII 


KA JINOKHBIN lA KI ANGLE NA KI KTI BAJB 



Peit ha kite! ki dur. 

Ha ka por 3 baje thik, ki kti baje ki pynlong ka angle 
kaba katno degree? Ha ka por 6 baje, 9 baje, 12 baje ki 
pynlong ki angle kiba katno degree? 

Ki kti baje katba ki laid bad pyni !a ka por ki pynlong 
artat la ki angle. 

U kti baje uba kdew la ki minit (minute hand) u laid 
kbam stet ban la u kti baje uba kdew 
la ki kynta (hour hand). 

To ngin la peit mynta la ka jinglaid 
u minit hand. 

U minute hand u shim por 60 
minute ban tawiar shtsien tawiar la ka 
lyngwiar ka khmat baje. Kumta u 
laid SdO** ha ka shisien tawiar. 

Kumta lada ha ka 60 minit u minute hand u laid 360° 
“ 1 „ „ «360°^60 

= 6 ° 

Lane, tah banong kumno — 

Ha ka shi minute u minute hand u pynlong ka ai^le kaba 6°. 
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Jobab U kiiM! mynta— 

U minute hand un pynlong ka angle kaba katno degree 
haka— 

(a) 5 min; 10 min; 20 min: 40 min; 50 min bad 7^ min. 

(b) 15 min; 30 min; 45 min;22i min. 

Ban y9dd ta ka pof ba u minute hand u taid ban pynlong la 
ka jingheh ka angle ha ki degree ba la at, 

Ngi !ohi ba, 

Lada ka jingheh ka angle ka long 6° u minute hand a shim 

por ban laid — 1 min 

.» .> 1“ „ i min 

Kumta lada ka jingheh jong ka angle ka long X** (u X 
u long la kano kano ka jingheh) ka por ba u minute hand u 
shim ban pynlong ia kata ka angle = ^ jong u X. 

Jubab Ta kine: — 

Katno kan shim por 'la u minute hand ban pynlong ia 
kine ki angle: — 

60° ; 90° ; 120° : 180° 1 240° ; 270° ter ter. 

Nuksa — 

Ban pynlong ka angle kaba 60° u minute hand an shim 
por ^ jong u X; kata jong ka 60'' -10 min. 

Jingpyrshang 6 

1. Ring dur la ka khmat baje (tiock face) ha ka squared 
paper. 

Nyngkong buh dak O ; nangta sa la u 3, 6, 9, 12; 
nangta sa ia u 1, 5, 7, 11 bad 2, 4, 8, 10. 

(i) Katba u kti baje u tyllun sawdong na u 12 u pynlong 
ka angle kaba heh katno ha u (a) 3. 6, 9, 12 (b> 1, 2, 4, 5 
(k) 7, 8, 10, 11. 



28 


(ii) Katno ka jingheh ka angle ba la pyolong da ki ar 
tylli ki kti baje ha ka por 2 baje, 5 baje, 7 baje, 11 baje bad 
shi baje shiteng. 

(iii) Katno minit u minute hand un laid ban pyolong 
30 degree bad u line 9 0 3 ba ka point O ? 60 degree? 

Lynnong IX 

Kl VERTIPAL BAD HORIZOKTAL : KI PERPENDICULAR BAD 
PARALLEL 

Teh la kano ka kynja ba kbia kum ka lyngkhot sisa 
ne rynnong ha tduh Jong uwei u ksai 
bad pynhab la kata ka jingkhia da kaba 
bat na kawei pat ka tduh Jong u ksai. 

Ngi lohi ba uta u ksai lem bad kata ka 
jingkhia u bab beit thik. la uta u ksai. 
lem bad ka jingkhia ba la teh ha tduh 
jong u bad ba la pyndonkam ba kane ka 
nikom la khot u sawar. Lada pynhab 
bun tylli ki sawar ki line ba ngi ioh 
nangta ki long vertical lines. Tharai 
baroh phi la ju iohi !a u sawar. Hangno ? 

Bad kumno ia pyndonkam la u? 

la u line uba pynlong ki right angle bad uno uno u 
vertical line ki khot horizontal. 

Ia ki veritcal line la khot ki line 
pynfeng bad la ki horizontal line la 
khot ki tine pyngkiang. 


Kdew la ki line hapoh la kamra 
akul kiba long vertical bad horizontal. 




Ka angle kaba katno degree u vertical line u ^nlong 
bad u horizontal line? 
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KI PERPENDICULAR 



Dxtr i Dvtr 2 

Shim kawei ka lyngkbot kotsada kaba kawei aa Jca 
rymmiaog Jong ka ka long kaba beit bha (kum ha ka dur 1). 

J6r ^tCDg la kata ka rymmiang AB. 

Khylliap la kata ka kotsada ar pyogkhoh ha kata ka 
rukom ba u point A un hdb ha kano kano ka point ha kata 
ka rymmiang (dur 2). 

Plied la kata ka jingkhylliap. J6t kyrteng la kata ka 
dien khylliap OK. Thew la ka jingheh ka ZAOK bad 
ZBOK. 

Phi shem komno? Ki la ryngkat ne 6m? 

Leh bdnsien la kane da kaba khylliap la ki kotsada ha 
ka rukom ba la pyni haneng. Phin shem ba u OK u pyn< 
long ki right angle bad u line AB ha kawei-pa>kawei ka 
Hang jong u. 

Laida uno uno u line u pynlong ki right anple bad uwet 
pat u line, la uta u line ki ong ba u ieng beit tbik (perpendi* 
cular) halor uta uwei pat u line. 

Shim pat. ar tylli ki dieng. Pynleng la uwei u dieng 
halor uwei pat. Lada 
u thiah sbiliang kum 
ha ka dur 3, ki angle ba 
n i^nlong kim la r^ng' 
kat Kumta uia ieng 
perpendicular halor uta 
uwei pat u line. 

Bur a Bw 4 

Hynrei lada urn thiah shiliang (dur 4) u pynlong hi 
angle kiba la ryngkat, kawei kawei na ki ka ^long ^i right 
angle bad u ieng perpendicular halor uta uwei pat u Une^ 




Sbim pat la ka set square, 
pynfeng la ka halor u line AB 
lia kata ka rukom ba kawei ka 
rymmiang kanji la | htlb bad u 
line AB. 


Phi lobi ba kata kawei pat 
ka rymmiang ka leng beit thik 
halor u line u AB. 


K 



Ban ring ia u line uba feng perpendicular halor uwei pat u line 

da n rder bad ka set square. 

Ring uno uno u line AB bad bub dak la kano kano ka 
point O ha u. 


Buh la u flat ruler 
ha ka rukom ba la pyni ha 
ka dur. 

Shim la ka set square 
bad tyngkhap la ka rym- 
miang kaba pyrshah la lea 
dong matang ha ka rym* 
miang u flat ruler ha kata 
ka rukom ba kawei na ka 
rymmiang jong ka set 
s^are kan hab ha u line 
AB. Kata ka set square 
kan shong ha ka jaka 
LMN ha ka dur. 



b 


Khyn&ist la ka set square haduh ba ka point O kan 
don ha kawei pat ka rymmiang jong ka set square kumba 
la pyni ba ka dur. 


Shim da u let uba nep bad ring la line OK. U OK 
mynta u leng perpendicular ha u line AB. 

Wat bakla fa u vertical bad perp^dicular. 
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KitincKD.EN,LM» 
Id loag ki vertical Une 
bed Id Itng perpondicolar 
ba tt Une Ad. 

Hynrei ki line PO bad 
DK kim long vertical 
la ki leng perpendicular 
ha u line AB 



(Cl PARALLEL. 


Ring at tylli ki line AB bad KD. Ring sa uwei u linn 
EN u ban ot la kine ki line. 


Ngi lohi na kane ka dur ba 
kine ki line ki pynlong 8 tylli ki 
angle. 

la ki angle 1 bad 2 ; 7 bad 8 
Id khot external eagles (ki angle 
kiba shabar). !a ki angle 3 bad 
4; 5 bad 6 ki khot iatwraal angles 
(ki angle kiba shapoh). 

Ns ki angle 2 6, kaba 2 

la ong ba ka long ka external 



angle bad kaba 6 ka long ka faiterJor opposite an|d«- 
khot la kiba kum kine ki angle corresponding angles. 

la ki angle 4 bad 6 ki khot alternate angles (ki kbong*- 
dong kiba la phai pyrshah). 

Kunuuh rnh ki angle 3 bad 5 
ki dei ki alternate angle. 

la ka phang u straight 
line la pynshai (determine) da 
ka angle ba u pynlong bad u 
line of reference. 



3 , 
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Tharai uwei u briew u laid ha kawei ka surok kaba.beit 
aiak na ka point A sha ka 
point B ; bad tharai ynda u 
poi ha ka point P u kdat 
noh sha kawd pat ka lynti 
kumba la pyni ha kane ka 
dur. 

U line AB u kdew la ka 
phang ka jin^id jong u ha 
ka sien kaba nyngkong bad u 
line PK la ka phang ka lynti 
bd u kdat. la ka phang ba u kdat na ka lynti ba u laid 
mynnyngkong la pyni da ka Z.BFK, kata, ka angle ba la 
pynlong da ka lynti thymmai bad ki 1 ynti kaba un dang 
laid lada um shym kdat shawei pat. 

Ring dur kumba leh haneng ban pyni la kine 
harom 

1. Ka jhad kaba laid beit shaphang mihngi ynda ka la 
laid katto katne ka kdat 45° shaphang shatei na ka phang 
ba ka laid mynnyngkong- Bub dak la ka angle kaba pyni 
fa ka phang ba Im kdat ka jhad bad la ka phang ba ka laid 
nyngkong. 

2. U briew ulaid beit shaphang sl^tei. Ynda u la iaid 
katto katne u kdat 90° shaphang mihngi na ka phang ba u 
laid. Ring dur kumba phi leh ha ka jingpyrshang 1. 

Tharai pat, 

At ngut ki briew ki laid na u A sha u B. Uwei ynda u 
la poi ba ka point K u kdat 37° shaphang kadiang u da laid 
noh na u line KD. Uwei pat u nang laid la ka laid bad 
ynda n poi ha ka point E a rub u k^t 37° shaphang 
kadiang hi, u da bod la u line EH. Phi tharai ba me ki 
briew kin ht dienn? 




3 ^ 



Peit ha Icane ka dur bad jubab fa kioe ki jingkylli — 

(a) Kine ki lynti thymmai ki la ^nduh ne em? 

(b) Kin ia sbem ne em lada pyojrongla ki aha khmat 
ne shadien ? 

(k) U briew uba laid na ka lynti ba la pyni da u KI> 
no dang la shem ne em bad uto uba laid ha ka lynti EH. 
Balei? Namar kine ki briew ki kdat sha ki phang kiba 
pynlong ki angle kiba katjuh bad a AB. 

Ia kiba kum kine ki line ki bym la shem ne la l^mduh 
lada pynjrong katno katno ki khot parallels. 

Tharai pat mynta nga ring uwei u line halor bad 
uwei pat ha madan. Kine ki Une kin la ahem lada pynjrong 
la ki ? Lah ban ong ba ki long parallel ? Balei ? 

Ki line ki dei ban don ha kajuh ka sla (surface) bad 
ring sha kajuh ka phang khnang ba lah ben ong la ki ba ki 
long parallel. 

Ki parallel line ki long ar ne bun tylli ki line kiba la 
ring sha kajuh ka phang l»d ha kajuh ka sla kiba ym lah 
ban ia shem lada pynjrong ia ki katno katno. 
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Ban rbtg la ki parallel da ka set square bad u flat ruler. 



Buh la ka set square ha kano kano ka jaka kumba la 
pyni ha katei ka dur ba la pynlong. 

Tyngkhap la u fiat ruin ba kawei na Id rymmiang ka 
set square kiba pynloog la ka rt angle. 

Bat skhem la u ruler ba un ym khlh bad ruid line ia 
kiwei pat ki rymmiang ka set square. 

Pynsyntuid la ka set Square halor u ruler haduh ban da 
pof ha ka jaka ba la pyni da ka dur LHN. 

Ruid line la ki rymmiang ka set square hangne rub. 

Kdew kino ki line kiba la long parallel bad balei? 

Katno tylli ki line lah ban ring ha kajuh ka sla kiba 
la long parallel uwei-Ia«uwei pat? 


Jingpyrshmg 7 

1. Ring ar tylli kl parallel straight line AB,'KD. 
sa uwei u line PRST u ban 
pom la ki ha u R bad u S. 


Ring 


Jdr kyrteng la ki angle 
ba une u line u pynlong t»d 
u AB bad KD. 

2. Thew la ka jingheh 
kitei M angle bad kyrteng 
la kito kiba ta ryngkat ka 
jingheb. 
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3. Pyndookam da ki set square ban ring la ki parallel 
line AB bad KD. Bing sa 
uwei u line PT ban pom la ki. 


J6r kyrteng la ki angle 
kuraba la pyni ha kane ka dur 


(i) Kdew ia ki saw jur ki 
corresponding angle. Thew la 
ka jingheh jong ki. Kaei ka 
jingladei ki shi jur ki corres- 
ponding angle ha ka jingheh? Kynmaw bha la kaba phi 
shem na kane. 

(li) Kdew tut ia ki alternate angle. The^v la ki jiuj^eh 
jong ki. Aiu phi shem na kane ? Kynmaw bha la ibine 
rub. 



(iii) Thew la ka jingheh ki interior angle kiba la shong 
sba kajuh ka liang u PT. Adlang la ki. Katno Id mih ? 
Kynmaw bha ia kane ruh. 

(iv) 36r kyrteng R bad S la ki point ba a PT n ot la u 
AB bad KD Ruid dur da ka kot shini (tracing papM) fa 
kane ka dur Pynsyntuid la ka kot shini ha kata 
rukom ba u line PT un hab ba ka jaka ba u don mynabuwa 
haduh ba ka point R kan la hdb bad ka point Hangno 
ka dak ruid u AB ka hdb myota ? Pynshisba nangoe 1» 
kaba phi shem na (i) bad (lii). 

Pynkylla khongpoug la ka dur ba phi ruid ha ka kpt 
shini kumta ba u S un hdb ha u R bad u R ha u S. 
Hangno u AB bad KD kin la hab mynta 7 Pynahisha la 
kaba phi shem na (ii). 

(V) Thoh la ki jingtingnia ba phi ioh na kitei ki 3 tyM 
ki jingshem be phi shem na ki jingpyrsbanji jong pbi. 
Kynmaw bba la lu.^ 


Mfbt'Ai A' A Si Ale *, Ah ^ 
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Lynnono X 

KI DUR LAI DONG (TRIANGLE'') 



Shim iii t|lli ki point A, B, K ki bym la don ha ujuh 
u stiaight line. Pynlasoh AB, BK, KA. Ka dur aiu phi 
loh ? 

Shim pat Uli tylli ki straight line a, b, k ki bym la long 
parallel oMrei'Ia-uwei pat. I^jrong ta ki haduh ba kin da 
la diem uveMa<uwei pat. Ka dur aiu phi ioh? 

Ha baroh ar kitei ki jingring dur ngi Ioh la ki dur Ui 
dong. la ki dor Idi dong ki khot ki triangle. [Tri ka mut 
Idi : angle ka mut dong.] 

Ka triangle, namarkata, ka long ka dor ba la kdr kut 
da ki Idi tylli ki sido. Ka don Idi tylli ki side bad Idi tylli 
ki angle. la ki point ha kiba ki la kyndoh ki side ki ki^t 
Terttoea. 

la u dde ha nba ka triangle ka leng ki khot base. 

Ka rokom tboh lyngkot la ka ktien triangle «= A* 

Lajdr kyrteng la kitei ki triangle ABK. Ki 3 tylli ki 
angle kane ka triangle ki long ABK, BKA bad KAB. Lah 
ban ong lyngkot la ki kumne 

Ka AA la la angle ha ka point A. 

Ka A® ,» »» ff B 

Ka aK »» »# »f K. 
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Ki 3 tylti ki side jong ka triangle ki long AB^ BK, KA. 
La ju khot nih la ki kumne : — a la u side uba pyrshah la 
ka Z.A; b la u side uba pyrsbah la ka ZB» bad k la tt side 
uba pyrshah la ka ZK. 

Haba ring dur la ki triangle don na ki kiba ki side 
baroh lii ki la ryngkat, don pat kiba tang ar tylli na ki Id 
la ryngkat bad don pat kiba baroh Idi ki side kim la ryngkat. 

Ban ring dur la ka triangle kaba baroh ki side ki la 
ryngkat. 

Shim la u line BK uba U' ka jingjroog. Shim la ka 
point B bad K kum ki centre bad da u radius uba la ryngkat 
bad u BK, ring ar tylli ki arc kiba la pom ha ka point A. 

Pynlasoh AB bad AK. Ngi 
loh la ka A ABK. 

Thew mynta la ki side jong 
ka. la kiba kum kine ki jait 
triangle ki khot equilateral A> 

(equt ka mut la ryngkat ; 
lateral ka mut side.] ^ 

Ka equilateral triangle ka long ka triangle kaba baroh 
ki side jong ka ki la ryngkat. 

Thew pat la kajingbeb ki angle jong kane ka triangle 
da ka protractor. Thoh la ka jin^eh kawei-paokaweika 
angle ha ki degree. Thew ruh la ka jingheb ki angle da kaba 
ot dur ha ka kotsada. Aiu phi lah ban ong shaphang ki 
angle? 

Thoh— 

Ka sum jong 3 tylli ki angle ka A ABK - 

Kynmaw ruh la kane kajingshisha— 

Haba burohki side jong ka triangle ki la ryiutkat,ldl 
aai^ ndi ki la ryagkat. 
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Ban ring dar fa ka triangle kaba ar tylU ki side kt la ryngkat 

Shim la u side BK uba jrong kum ka base. Shim la 
ka point B bad K kum ka centre bad 
da u radius uba If ' ring ar tyili ki 
arc ki ban la pom kawei*Ia>kawei pat 
ha ka point A. 

Pynlesoh AB, AK. 

Ka A ABK ka long ka triangle 
keba ar tyili ki side jong ka ki la 
ryngkat. 

la kiba kum kine ki jait triangle ki khot isoscdes 
trlao^. la ulineBKki khot ka base bad la ka point A 
ka vertex. 

Ka isosceles triangle ka long ka triangle kaba ar tyili 
na ki side jong ka ki la ryngkat. 

Thew da ka protractor bad da kaba ot dur ha ka 
kotsoda la ka jingheh ki angle kiba ka base ka pynlong bad 
kiwei pat ki side jong ka triangle. Phi shem am ? la kine 
ki angle ki khot base angle. 

Thew ruh !a ka jingheh ka angle ha ka point A. la kane 
ka angle ki khot rertlul angle. 

Thoh~ 

Ka sum jong ki 3 tyili ki angle ka A ABK« 

Kynmaw ruh la kane ka jingshisha— 

Kt angle faa ka base Jong ka isosceles triangle ki la 
ryi^kat 

Ban rbfg dur fa ka triangle kaba ki side baroh Idi kbn fa 
ry/^kat 

Shim laid side AB>BKtKAkib8 jrong 1*4»* 1*8' bad 
1* tar ter. 


A 
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Ring tt line BKubajrong 1-8'. Shim to U point B 
Icum ka centre bad da u 
radiua nba 1*4' ring kawei ka 
arc. Shim pot la ka point K 
kora ka centre bad da u 
radius uba 1 * ring ka arc ka 
ban la pom bad ka arc ba 
la ring mynshuwa ha ka 
point A. 

Pynlasoh AB bad AK. 

Ka AABK ka long ka 
triangle kaba ki side baroh kirn la ryngimt«^ 

la kiba kum kine ki triangle ki khot scalene triangle. 

Ka scalene triangle ka long ka triangle kaba baroh ki 
side jong ka kim la ryngkat. 

Thew la ka jingheh ki angle ha kane ka triangle (da ka 
protractor bad ot dur ha ka kotsada). 

Thoh— 

Ka sum jong ki 3 tyili ki angle jong ka A ABE=s 

Kano ka angle ha kane ka triangle kaba heh tarn? 
Kano kaba rit tarn ? 

Uno u side uba jrong tarn? Uno uba lyogkot tarn? 

Kynmaw la kane ka jingshisha — 

Ha ka triangle, ka angle kaba heh tarn ka ta pyrskah to u 
side uba jrong tarn bad ka angle kaba rit tarn ka ta pyrslmh 
ia u side uba lyngkot tarn. 

Lah ruh ban ong kumne. 

Ha ka trUmgla, u side tAa jrong tcm udei uba ta pyr» 
shedt ta ka angje kcba hdt (m bcM u side uba fyngkot Um 
ndei uba la pyrshah ta ka angle ktAa rit eA. 
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Pyashlsdm da fcaba stma dur (experineotal proof) ba kl 
aogle ka triaogle ki ia ryngkat 2 rt. angles 


Ring dur kawei ka triangle kaba ki side ki long 2'» 

3' bad 4'. 


Ot maishiteng la ki 
side AB bad AE ha ka 
point D bad E. 

Pynlasoh DE. 

Ot la kane ka A bad 
khylliap la ka ha u line 
DE. Khylliap rah ha u 
line DN bad EM. 



Phi lohi mynta ba la ki 3 tylli ki aogle ka A ABK la 



Ha kawei na kitei ki lai tylli ki jingpyrshang ngi shem 
ba ka sum jong ki 3 tylli ki angle jong ka triangle = 2rt 
Z.S ne 180“. 


Hangne ruh la pyni ba ki 3 tylli ki angle ka A ABK 
= 2rt As ne 180“. Kynmaw la kane. 


Jingpyrshang 8 

1. 3 tylli ki ling ki don ha ki 3 tylli ki jaka A, B, K 
kum ha kane ka dur. 


Tharai lada nge kwah 
bdn leit na ka ling B sha 
ka ling K, kan kham jan 
bu laid na ka ling B sha 
ka'iing A bad nangta pat 
sha ka ling K ne ban Shu 
laidbeitna ka ting B sha 
kalingK? 



fEJ IB 
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Nangne ngi lohi ba — kino kino ar tylU ki slde Jong 
ka triangle bar^ arki khaiti Jrong ban laubalai. 


2. Kapoiot A ka long 
kawei ka jaka ha kawei ka 
surok kulai bad ka point B 
ka long kawei pat lot jaka ha 
kajuh ka surok. 

Ha kane ka dur, kham 
jan ban laid na ka point A 
tha ka point B na ka surok 
kulai ne lynti kbasi? 

Hangne ruh ngi lohi ba— 



Kino kino ar tylU ki side Jong ka triangle baroh ar ki 
kham jrong ban la uba lai. 


3. Shna ka triangle kaba ki side jong ka ki long 1', 
3'. 5*. 



Ring uwei u line BK uba 5". 

Na ka point B kum ka centre bad da u radius uba 1 * 
ring kawei ka arc. 

Na ka point K kum ka (»ntre bad da u radius uba 3' 
ring sa kawei ka arc. 

Phi lohi aiu? Balei ba ki arckimlapom? 

Kajingjrong jongki radius jong ki circle ba la ring na 
ka centre B bad K baroh ar ka duna la kajingjrong u BR. 

Nangne ngi lohi ba, khnang ba lah ban SIhoa triangla, 
ka jiniurong kino kino ar tylli ki side ba la ai ka dei Mn 
kham jrong ban la uba lai. 
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Lynnono XI 

KI DURLAl VOUG ishuh shuh) 

Ngi !ohi mynta ba don Idi jaid ki triangle — 

(I) ka equilateral triangle i2) ka isosceles triangle 
(3) ka scalene triangle. La pynlabynta jaid !a ki triangle 
kumne kat kum ka Jinglaryngkat ne jingbymiaryngkat ki 
side ka triangle. 

Mynta pat to ngin !a peit la ki dong jong ka triangle. 
Peit ha kine ki dur harum. 



Ngi tip ba ka sum Jong ki 3 tylli ki angle ka triangle ka 
long 2 rt Z 8 ne 180°. 

Thew la ka jingheh ki angle ha kawei>pa-kawei na 
kitei ki triangle. 

Ha ka dur 1, ngi shem ba ka jingheh kawei-pa>kawei 
ka angle ka dunala ka shirt. Z> 

Ha ka dur 2, kawei na ki angle ka long shirt Z> 

Ha ka dur 3, kawei na ki angle ka palat !a ka shi rt^. 

Ki triangle kiba kum ha ka dur 1, Id khot acute^gled 
triangle. 

Ka aorie^ngled triangle ka long ka triangle hakaba 
baroh Id angle Id long acute. 
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Ki triangle kiba kum ha kadar2, ki khot rlgbt-Mg^ell 
trlai^e. 

Ka rigbt*nigled triangle ka long ka triangle ha kaba 
kawei na ki angle ka tong ka right angle. 

Ki triangle kiba kum ha ka dur 3, ki khot obtase>angied 
triangle. 

Ka obtuse-angled triangle ka long ka triangle ha kaba 
kawei na ki angle ka long ka obtuse angle. 

Kumta ngi loh sa lai jaid pat ki triangle kat kum ki 
angle. 

Ha ka right-angled triangle, a line uba la pyrshah la ka 
right angle kt khot hypotenuse. 

la u tine uba pyniasoh !a ka vertex bad kapdengjong 
u line uba la pyrshah ha ka triangle ki khot median. 

Jingpyrshang 9 

1. Shna kawei ka isosceles triangle ha ka base kaba 
4 cm. Tliew I'a ka jingheh ki angle ha ka base. Phi shem 
jingshisba aiu nangne? 

2. Katno degree ka jingheh kawei-pa- kawei ka angle 
Jong ka equilateral triangle? Ainia da kaba shai. 

3. Ha ka isosceles triangle, ka vertical angle ka long 42** 
ong la ka jingheh ki angle ha ka base kawei-pa-kawei. Ai 
nia. 

Lada kawei ka angle ha ka base ka isosceles triangle ka 
don 42°, katno ka jingheh ka vertical angle? 

4 Ha ka scalene triangle ar tylli na ki angle ki long W 
bad 38°: ka angle kaba lai ka heh katno ? 

. S. Ha ka base kaba 6 cm ka jingjrong, ring dor la ka 
tr angle kaba kiwei pat ki side ki long 1*5 cm bad 3*5 on 
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Lah badshna triangle da kine kijingthew? Lada ym 
lah balei ? 

6. Ha ka acute-angled triangle don katno tylli ki acute 
angle? 

7. Ha ka right-angle triangle don kawei ka right angle. 
Lah ban don sa kawei ka rt. angle? Balei? 

Katno ka sum ki ar tylli kiwei pat ki angle ka right- 
angled triangle? 

8. Ha ka obtuse-angled triangle don kawei ka obtuse 
angle. Lah ban don sa Imwei ? Balei? 

Katto katne bi mat ba kongsan ban kyamaw 

1. U straight line u long kajlngjngai ba lyngkot tarn 
na ki ar tylli kt tduh jong u. 

2. 1 point i long tang i dak tit ba la buh dak la ka jaka. 
Im don jingheh. 

3. la ka angle la pynlong da ki ar tylli ki line kiba la 
shem ba i point. 

4. Lada ar tylli ki line ki la pom, ki angle kiba mar 
pyrshah ki la ryngkat. 

5. Ka right angle ka don 90 degree. 

6. la ka circle la ker da u line uba khun uba ka jing- 
jngai kawei-pa-kawei ka point ha u na ka centre ka long 
katjub. 

7. Ka circumference ka long u line uba ker kut la ka 
circle. 

$. U radius ulong u line ba la ring naka centre sha 
ka circumferooce. 
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9. U diameter u long u line na ka cirouraference Sha 
ka circuniferenoe iyngba ka centre. 

10. Ka arc ka long ka shi bynta jong ka drcumfeience. 

11. Uwei u straight line la ong ba u long perpendicular 
halor uwei pat lada uta u straight line u pynlong ar tylli kt 
right angle bad uta uwei pat. 

12. U vertical line u long a line ba la pynhab sawar. 

13 Ki parallel line ki long kiba la don ba kajuh ka sla, 
la laid sha kajuh ka pliang bad ki bym lah ban la kyndub 
lano iano ruh. 

14. Ka triangle ka long ka dur kaba la ker da Id lai 
tylli ki side. 

15. Ka equilateral triangle ka don laijtylU ki side kiba. 
la ryngkat. 

16. Ka isosceles triangle ka don ar tylli ki side kiba la 
ryngkat. 

17. Ka scalene tringle ka don lai tylli ki side ki bymla- 
ryngkat. 

1$. Ka sum jong ki lai tylli ki angle ka triangle ka long 
2 rt, 

19. Kino kino ar tylli ki side jong ka triangle baroh ar 
ki kham jrong ban la uba lai. 

20. Ka obtuse-angled triangle ka don kawei ka obtuse 
angle ba ka. 

21. Ka right-angled triangle ka don kawei ka rt, angle 
ha ka. 

22. Ka acute-angled triangle ka don lai tylli ki acuta 
angle ba ka. 
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Lynnono XII 

ban or lA KI LINE BAD PHlAH Ia KI ANOLB 
PROBLEM 1 

Ban ot Ui u straight line AB marshiteng, da u ruler bad 
compass. 



Ring !a u straight line AB uba jrong antad kumba 
3 cm ne 4 cm. 


Jingshna dor — Shim !a u compass bad pied la u haduh 
ba ka jingjngai ki tduh jong u kan palat 
la ka shiteng u AB antad. 

Na ka centre A bad da uta u radius ring ar tylli ki arc 
kawei sha kawei ka liang u AB. 

Na ka centre B bad da ujuh u radius ring sa ar tylli kl 
arc ki ban la pom bad ki arc ba la ring mynshuwa ha ka 
point P bad R. 

Pynlasoh la u PR bad buh dak O ba ka point ba u PR 
« ot la u AB. 

la u line AB la ot raarshiteng ha ka point O. 

JiagpyMAiaba->l. Shim la u divider bad thew na u A 
ba u O bad na u 0 ha n B. Khmih 
kl la ryngkat ne em? Lada Id la ryngka^ la u AB la ot 
marehitrag ba ka point 
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2. Buh dak ha ka kot shini (tracing papet) la ki point 
A, B bad O. KhyUtap !a ka kot shim kuinta ba u A un ha1> 
ha u B ne u B ha u A. Hangno ka point O ka 4oo 7 Ka. 
point O ha dei ban don ha ka dak Khylltap !a ka kot shini. 
Lada ka don hangta ka pynt ba ia n Imo AB la ot marshi- 
teng ha ka point O Ka Jingjngai na u A ha u O ka !a 
ryngkat bad ka jmgjngai na a O ha u B 

3. Lada ki arc ba la ring na ka centre B da u radius 
uba kham jrong ban ia u radtu'; ki arc ba la ring na ka 
centre A, ka point O kanbng kapdengjongu line AB? 
Lada kam long, ka point O kan khamjan sha kano ka 
tduh uline AB? 

Thew la ki angle POA bad POB. Katno ka jingheh 
jong ki? Ngi shorn ba u PR u pynlong ki right angle bad 
u AB ha ka point O. Kumta nalor ba u PR u ot la u AB 
marshiteng u leng perpendicular ha u AB. 

Lada phi ring bdn tylli ki line lyngba ka point O kino 
ki line ki ahu ot marshiteng la u AB hynrei kim long perpen> 
dicular ha u AB. Tang u PR uba ot ia u AB marshittmg 
bad u leng perpendicular rub ha u. Ngi ong ruh, namar kata» 
ba u PR a bisect la a AB at right angles. 

Jingpyrshang 10 

1. Haba ot marshiteng la u line AB, balei ngi shitir la a 
radius ba un long palat la ka marshiteng u AB 7 Kan long 
kumno lada u radius u duna la ka shiteng u AB, lane* n 
long shiteng thik ia u AB? Pyrshang la kane. 

2. Ring u line uba jrong 3'4 cm. Shem la ka pdeng 
jong u da kaba thew bad j^r kyrteng La kata ka point O, 
Ot la u marrixiteng da u ruler bad compass. Kumno 
shem? U line uba ot marshiteng la uline ba la ai u laid 
lyngba ne em na ka point 07 

Ring ki line kiba jrong 2#' ; 3^' ; 2J ' ; 3^'. Ot 
marrixiteng fa ki uwei-pa^uwei bad ww la kaba phi is kh 
da Q dividat. 
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PROBLEM 2 


Ban phiah ar Hang marbiang ia kano kano ka angle, da 

a ruler bad compass. 


K 



Ring la ka dur ka Z. BAK. La kwah ban phiah ar 
liang marbiang la kano ka angle. 

Jlngshna dar— Na ka centre A bad da uno uno u radius 
ring kawei ka arc ka ban ot la u AK bad AB 
ha ka point P bad R. 

Na ka point P kum ka centre bad da u radius uba palat 
la ka marahiteng ka jingjngai na u P ha u S ring kawei ka 
arc. 

Na ka point R kum ka centre bad da ujuh u radus ring 
la ka arc ka ban ot !a ka arc ba la ring mynshuwa ha ka 
point O. 

Pjnlasoh AO. 

U AO u phiah !a ka Z BAK ar iiang marbiang. 
jnngpynshisha— (1) ThcvT la ka jingheh ki ZKAO bad 
Z BAO da ka protractor bad khmih la ki 
la ryngkat ne em. 

(2) Kbylliap la ka ZKAB ha u line AO bad khmih la 
ka ZBAO ka !a ryngkat ne em bad ka ZBAO« 

(3) Jdr l^tteqg 1) la ka point ha kaba n AO u ot la 

ka ate PR. Ihaw la ka ^gjngai ki chord* RD bad PD da 
11 divide. Ki la ryngkat? Lada kunda, kinnno kane ka 
pynshisha ba ki had Z.RAO ki la ryngkat? 
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(4) Lada u radius ka arc ba la ring na ka centre P u 
kham Jroag ban la u radius ka arc ba la ring na ka centre B, 
u line OA un dang long u line uba phiah ar liang marbiaag 
la ka Z.KAB? Lada um long, sha kano ka kti (arm) jong 
ka KAB un kham thiah? 

(5) Ha kaba ring la ki arc na u P bad R kum ki centre 
balei ngi shim ia u radius uba palat la ka marsbiteng jong u 
PR. Kan jia kumno lada shim u radius uba duna la ka 
marsbiteng u PR? 

LYNNONO XIII 
Ban SHNAlA Cl ANGLE 

PROBLEM 3 

Ban shna ka angle ka kan fa rj^ngkat bad ka angle ba la ai. 
fi) 




Shna la ka .<1 AOB. Shim kano kanojingheh. Kan 
kham bit ban shna da ka acute angle. Ai ba ki arm jong 
ka ^iAOB kin jrong kumba ar inshi ne. 

Jingsbna dor — Ring u line PR uba jrong kumba 2 inshi. 

Na ka centre O bad da uno uno u radius ring kawei ka 
arc ka ban pom la u OA bad OB ha ka point K bad D. 

Na ka centre P bad da ujub u radius ring kawei ka are 
ka ban pom la u PR ha ka point T. 

Na ka centre T bad da u radios uba la ryngkat bad u 
chord KD ring kawm ka arc ka ban pom !a ka arc ba la lab 
ring ha ka point S. 

Pyrdasdli P& 

Ka ^SPT«4A0B. 
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Jiagpjwsbidui— 1. Tbew la ki angle baroh ar bad khmih la 
ki !a ryngkat ne em. 

2. Buh dak la ka Z.AOB ha ka kot shini bad pyndait 
la kata halor ka Z.RPS. Ki la biang ne em? 

3. Lada ha kaba >hna la kitei ki angle ki circle ba la 
ring ki long da ki radius kiba ia pher phi tharai ka ZSPT 
kan la ryngkat bad ka Z.AOB ? Pyrshang la kane da kaba 
ring ia ka circle na ka centre O da u radius uba kham jrong 
ban la u radius ba ring la ka circle na ka centre P. Yn 
jiaaiu? Ki angle ha ^ point O bad P kin la ryngkat? 
Lada em> kano ka ban kham heh? 


PROBLEM 4 

Ban shna ka angle kaba 60f* da a ruler bad compass 

Ring u line AB. 

Na ka centre A bad da uno uno 
u radius ring ka\yei ka arc ka ban 
pom la u AB ha ka point M. 

Na ka centre M bad da ujuh u 
radius ring kawei ka arc ka ban ot 
la ka arc ba la ring mynshuwa ha 
ka point K. 

Pyoiasoh KA. 

Ka ZKAB * 60*. 

Ibew bi kane ka ani^e da ka protractor bad khmih la 
ka long ne em 60*. 

Pbiah la kane ka /.KAB ar liang marfnaog. Katno ka. 
jing^eb kawei kawei na ki? 



M & 
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PROBLEM 5 


Ban sfma ka angle kaba /2(7% da u ruler bad compass. 

Ring u line AB. 

Na ka centre A bad da 
uno uno u ra^us ring kawei 
ka arc ka ban pom la u AB 
ha ka point M, 

Na ka centre M bad da 
ujuh u radius ring arc ka 
ban pom la ka arc ba la ring 
mynshuwa ha ka point E. 

Na ka centre E bad da ujuh u radius ring arc ka ban 
pom pat ia ka arc ba la ring mynshuwa ha ka point K. 

Pynlasoh KA. 

Ka /. KAB - 120°. 

Thew la kane ka angle da ka protractor bad khmih ia 
ka dei ne em 120". 

PROBLEM 6 



Ban shna right angle, da u ruler bad compass. 


Ka bolt kaba nyngkong— 

Ring u line AB. 

Shna ka angle 60° ha ka 
point A. Shna sa kawei ka 
angle kaba 60° ha ka point A 
markhap bad ka angle ba la 
lab shna. 

Phiah la ka Z. DAE ar 
liang marbiang da a AO. 



Ka long kaba ahai ba ka ZAOB 90°. 
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Jingn'Bsbisba- 

degree? 


-1. Thew la ka Z. OAB da ka protractor ne 
sot square bad khmih ka long katno 


2. Katno ka jingheh ka L DAK, Z.DAE, 
/iDAO bad ZBAO? 

Phiah ar Hang marbiang la ka rt ^OAB. Katno ka 
jingheh kawei kawei na ki ? Nang phiah shuh sa ia kawei 
na Id. Katno ka jingheh kawei kawei na kita ? 

Ka bait kaba ar — 


Ring u line AB. 

Shim kano kano ka 
point K shabar u AB 
bad ka point D ha u 

AB. 



Na ka centre K bad ^ 
da a radius KD ring ka 
arc ka ban ot la u AB ha ka point E. 




Pynlasob EK bad pynjrong la u haduh ban da la shem 
ia ka arc ba ia ring ha u O. 


Pynlasoh OD. 


Ka Z. ODA ka dei ka rt angle. 
Thew la ka bad khmih ka dei ne em. 


Jingpyrshang 11 

1. Da u ruler bad compass shna la ka angle kaba 30” 
bad phiah ar Hang marbiang la ka. Thew la ka jingtrei jong 
phi da ka ^otracter. 

2. Shna da u ruler bad compass, ka angle kaba 45” 
bad22i”. 
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3. Shna ka angle kaba 135° da ka protractor bad phiah 
lai liang marbiang la ka. Shem la ka jingheh kawei kavrei 
ka angle da ka protractor. 

4. Shna ka angle kaba 135° da u ruler bad compass. 

5. Shna kawei ka right angle bad phiah lai liang mar- 
biang la ka da u ruler bad compass. 

(Jingai jingmut — ka rtZ=90°. Shna shuwa ka angle 
60“ na ka rt L sa phiah ar liang marbiang la ka.) 

6 . Shna ka angle kaba 75° da ka protractor. Da u 
ruler bad compass shna $a kawei ka angle ka ban la ryngkat 
bad kata ka angle, thew la kata ka angle ba phi shna da 
ka protractor. 

7. Shna ka angle 120° da u ruler bad compass. Shna 
sa kawei pat ka ban la ryngkat bad kane. 

8. Shna la ka angle kaba 35° da ka protractor. Da u 
ruler bad compass shna ka angle 
kaba lai shah ka jingheh la kaba 
nyngkong. Thew la ka jingheh 
kata ka angle da ka protractor. 

9. Nga kwah ban shna ka 
angle kaba saw shah la ka angle 
ba la ai. Batai yn leh kumno la 
kane. 

10. Ring kawei ka circle da uno 
uno u radius na ka centre O. Da 
ujuh u radius ot kawei ka arc AB 
na ka circumference kane ka circle. 

Pynlasoh OA bad OB Ka L AOB ka long katno bynta na 
ka 4 rtz.s bad balei? Katno d^ee ka Z AOB ka don? 
Jubab shuwa bad sa da thew de. 
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11. Shna ka rt Z.AOB da ka protractor. 
O bad da uiio uno u radius ring ka 
arc AB. Kane ka arc ka long katno 
bynta na ka circumference jong kane 
ka circle? 

Na ka centre A bad da ujuh u 
radius ot ia ka arc AB ha u P bad na 
ka centre B da ujuh u radius ot ia ka 
arc AB ha u R. Pynlasoh OP, OR. 


Na ka centre 



Katno ka jingheh ki /.AOR, 

L ROP, POB? Jubab da ai bad ki niaj sa thew. 



12 Ring uwei u straight line AB. Shim kano kano ka 
poin« O ha u bad ring la u line OK uba da pynlong angle 
^d 0 AB. Phiah ar liang marbiang la ki /. AOK bad 
£K0B (da u ruler bad oompaM). Wr kyrtengla ki line 
kiba phiah la kine ki angle OM bad ON. 

Thew la ka jingheh ka /. MON. Phi lah ban batai 
balei ka heh katta? 
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13. Ring ar tylli ki line AB, KD kiba la pom ha ka 
point O. Phiah la ki angle AOK bad BOD ar liang mar- 
biang (da u ruler bad compass) da ki line OM bad ON. 
Kine ki line (bisectors) ki la long kumno? 

Phiah ruh la ki ZAOD bad Z. KOB. Thew la ka jing- 
heh ki angle ba la pynlong da kine ki line (bisectors) kiba 
phiah la ki angle ha ka point O. Phi lah ban batai balei 
ki heh katta? 

Lynnong XIV 

KI parallel bad perpendicular 
PROBLEM 7 

Lyitgba ka point P ba la ai ring u line, da ka set 
square, u ban long parallel la u line ba la ai. 



La di u line AB bad ka point P bad la kwah ban ring 
u line na ka point P u ban long parallel la u AB. 
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JingBbna dur — Buh la ka set square ha kata ka' rukom ba 
kawei ka rynuniang set square ba jrong 
duh kan la hab bad u AB kum ha katei ka dur. Pyndait la 
u flat ruler na kawei pat ka liaug ka set square. Bat skhem 
la u, sa pynsyntuid la ka set square haduh ba ka rynuniang 
set square kaba la pyndait ha u AB kan laid lyngba ka 
point P. 

Ruid line na kane ka rynuniang. U line ba la raid u 
long parallel la u line AB. Thew la ki corresponding angle 
ba la ruid dak ha ka dur. Ki dei ban la ryngkat ne em ? 

problem 8 

Lyngba ka point V ba la di ring u line, da u ruler bad 
compass, u ban long parallel ia u line AB ba la di. 

R 



La di u line AB bad ka point P. La kwah ban ring line 
lyngba u P u ban long parallel la u AB. 

Jingshna dur— Na ka point A (ne na kano kano ka point 
ha u AB) kum ka centre bad da u radius 
AP ring ka arc ka ban ot la u AB ha ka point K. 

Na ka centre P bad da ujuh u radius ring kawei ka 
arc AR. 

Na ka centre A bad da u radius uba jrong kat u chord 
ra ring ka arc ka ban pom la ka arc AR ba ka point $. 

Pynlasph PS. 

IVAluh 4a ki set t^uate la n PS u long paraOd la u AK. 
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JingpyBshisha— Pyolasoh la u AP. Thew bad khmih la k! 

alternate angle PAK bad SPA ki la ryo^at 
ne em. Lada ki la ryngkat u AK bad u PS ki la loiig 
parallel. 

Kawei pat ka bait — la kane ka problem lab ban leb da 
kaba shna ki alternate angle kiba la 
ryngkat ha ka point A bad P. (Ki khynnah kin pyrshang 
ban leh hi b kane.) 


Jingpyrshang 12 

1. Shim ar tylli ki point A bad B kiba la jngai S cm. 
Lyngba ka point A ring uwei u straight line; bad lyngba ka 
point B, ring, da ki set square, u line u ban long parallel 
la u line ba phi ring Ijmgba ka point A. 



2. Ring u line AK uba 2" ka jingjrong, bad ot la u 
marshiteng. Lyngba ki point A, B bad K ring ki parallel 
AP, BR, KS sha kajuh ka phang (da ki set square). Ring 
uno uno u line u ban ot la kine ki parallel ba u L, M bad N. 
Thew la a LM bad MN. Phi shem kumno ? 

Ring sa uwei pat u line u ban ot la ki parallel ha u £, D 
bad H bad thew la u ED bad DH. 

Ka jingringnia aiu phi ioh nangne ? (U nonghikai uti 
bhm jingnmt kx kane.) 

3. Ring u line uto 4 5 cm ka jingjrong. Da ka pro* 
tractor ring la u AB a ban pynlong la ka ao^e €6^*^ bad u 
AB. Lyngba ka point B ring a line u ban pynlong paralkri 
bad n AK (i) da ki set square (ii) da u ruler bad compass* 
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4. Leh biang !a ka Exercise ? ha u line AB uba 5 cm 
ubada pynlong ka ^iBAK kaba 23^°, da ki set square bad 
sa tynjuh fa ka jingshna dur jong phi da u ruler bad 
compass. 

3. Shna ka right angle AOB da ka protractor ne set 
square. Shim ka jin^rong u OA bad OB °° 6*5 cm. Lyngba 
ka point A ring u line u ban long parallel fa u OB tod 
lyngba ka point B ring u line u ban long parallel fa u OA. 
Leh fa kane da ki set square. Ka dur aiu phi foh ynda phi 
la shna kumne? 

6. Ring uno u straight line AB. Shem fa ka point P 
kaba katjuh ka jingjngai na u A bad u B katba u A u jngai 
na u B. Ring lyngba u P u line uba long parallel fa u AB. 

PROBLEM 9 

Ban bynta ia u line AB ba la ai ha ki san bynta- kiba ia 
ryngkot. 



Shim uno uno u line AB. 

Jingsbiw dor — Ring u line AK uba da pynlQng kano 
kano ka angle bad u AB. 

Shim fa u compass bad pied la u ba un ang kat ban ibit. 
Jdm san jdm da u compass ha u AK sdang na u A. J6r 
kyrteng fa kine ki jingjlm AP, PR, RS, ST, TO. 

Pynfasoh OB. 

Lyngba ki point P, R, $ bad T ring ki line ki ban long 
parallel bad u (w (da ki set square). 
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Kine ki parallel ki pynbynta ia u AB ha kt san bynta 
kiba la ryngkat. Thew la ki da u divider. 

Ha kajuh ka rukom iah ban bynta la uno uno u line ha 
ki lai, saw, hynriew ne ha katno katno bynta ba la kwah 
kiba la ryngkat. 


Jingpyrshang 13 


1 . Pyndonkam la katei ka buit ban pynbynta la u line 
AB uba 2 inshi ka jingjrong ha ki ar bynta kiba la ryngkat; 
sa ot marshiteng la u da ka buit ba la ai ha ka Problem 1 . 
Khmih ki la dei ne em? 

2. Ring u line uba 4'4 cm. Pynbynta la u ha ki saw 
bynta kiba la ryngkat da ka buit ba la ai ha ka Problem 9. 

Kumno phin leh la kane da kaba pyndonkam tang da 
u ruler bad compass. 

3. Na u line uba jrong 2'5', ot shi bynta na ka san 
bynta na une u line 

4. ^ jong ku 3|' long katno? Kheifi shuwa la kane bad 
sa pynbynta la a line uba 3y ka jingjrong ha ki saw bynta. 
Thew la ku jingjrong ka shi bynta bad sa la jiujor ka la dei 
ne em bad kaba phi kheifi. 

5. Shem la ka | jong ka 31^* da kaba shna dur. 

6. Na u line 3}.' ka lynter, ot | na u. Thew katno 
kaba sah. 

7. Ring u line uba 3 shah la ka ka 0*8' ka lynter. Sa 
shim ^ na u. Shem ta ka lynter kaba sah. Pyn^sha da 
kaba kheifi. 
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K1 PERPENDICULAR 
PROBLEM 10 

Ban ring u straight line u ban ot marshiteng ia u AB ubo 
da pynlong ki right angle, da u ruler bad compass. 


P 



R 


Jia^shna dur — Loh kutn ha ka problem I. 

Na kane ka jingshna dur ngi !ohi ba u PR u ot la u AB 
marshiteng. Kaba donkam pat ka long ban pynhun ba u 
PO u pynlong ki right angle bad u AB, lane, u leng perpen- 
dicular ha u. 

Jingpyasblsha — 1. Thew da ka protractor la ki /_ POA 
bad POB. 

2. Ring !a kane ka dur ha ka kot shini bad khylliap la 
ka kumta ba u A un hab ha u B. Kbmih bha hangno ka 
dien khylliap ka hab bad batai balei ka hab hangta. 

3. Ring la kane ka dur ha ka kot shini kumba phi 
leh mynshuwa bad pynphai la ka ha ka point O haduh ba ka 
dak ruid u OA kan hap ha u OP. Hangno ka dak raid u 
OP ka hab? Pyni nangne ba u PR u pynlong ki right angle 
bad u AB. 

Jingpyrshang 14 

1. Ring uwei u line AD uba jrong 3 4 cm bad ot mar* 
shiteng la u da a PR uba da pynlong ki right an^e. Jied la 
Id jong ki radius ba kaba ring la ki arc. 
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Pyni da kaba the«v ba u PR u ot marabiteag la u AB 
bad u AB u ot marshiteag la u PR. Khylliap la ka dur ba 
phi shna ha u PR. Hangno ka point A kan hab? Khylliap 
la ka dur ha u AB. Hangno ka point P kan hub? Ka dur 
ka long symmetrical ha u PR bad ruh ha u AB. 

2. Shim la u line AB uba jrong 4 inshi. Na ka centre 
A bad da u radius 3 inshi ring kawei ka circle. Na ka centre 
B bad da u radius 2 inshi ring sa kawei ka circle ka ban ot 
la ka circle kaba nyngkong ha u P bad u R. Pynlasoh PR. 
Mynta n PR u ot la u AB marshiteng a da pynltmg aitad hi 
right angle. 

Kano ka byuta kaba dei na kane ka jingong, bad kano 
ka byra dei ? 

3. Ring uno uno u line AB. Ot marshiteng la u da u 
PR uba da pynlong ki right angle bad u AB. Jied la ki 
jong ki radius; da thoh katno ka jingjrong jong ki, 

Katno u P ne u R u jogai na u A bad u B ? 

4. Ring u line AB uba jrong 6 cm. Da u compass 
shem ar tylli ki point P bad R kiba la jngai S cm na u A 
bad u B. Shem ruh ar tylli ki point L bad M kiba la jngai 
7 cm na u A bad u B, bad sa ar tylli ki point D bad E kiba 
la jngai g cm na u A bad u B. Ha uno u line kine ki point 
baroh ki don? Katno tylli ki point kiba jngai 3 cm na u A 
bad u B ki don? 

PROBLEM 11 

Ha ka point K kaba ha u line AB ba la ai ring, da o nder 
bad compass, u line u ban hng perpendicular ha u. 



La ai u line AB bad ka point K ha u na laba yn riag n 
Use u ban long perpendicular ha u AB. 
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Jii^diiM dur — Na ka centre K ot ar tylli ki bynta kiba Ta 
ryngkat KP bad KR na u AB. 

Na ka centre P bad R bad da u radius uba jrong 
palat fa u PK ring ar tylli ki arc ki ban la pom ha ka 
point O. 

Pynlasoh OK. 

Jingpynshisha — 1. Tynjuii da ka protractor la u OK u long 
perdendicular ha u AB. 

2. Tynjuh da ki set square ruh. 


PROBLEM 12 

Ring^ da u ruler bad compass, u line u ban teng 
perpendicular ha u line AB ba la ai na ka point K kaha shabar 
Jong u. 





La ai u line AB bad ka point K shabar jong u na kaba 
yn ring u perpendicular ha u AB. 

Shim ka point D ha ka liang u AB kaba jogai na u K. 

JhgdHMdBr — Na ka centre K bad da u radios KD ring arc 
ka baa ot la n AB ha ka point P bad R> 
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Na ka centre P bad R bad da u radius uba jrong palat 
ia ka shiteng u PR ring ar tylli ki arc ki ban la pom ha ka 
point S kaba sha ka liang u AB ka bym don u K. 

Pyolasoh KS u da ot la u AB ha u O. 

U KO u leng perpendicular ha AB. 

Jingpyshisha — 1. Tynjuh da ka protractor. 

2. Tynjuh da ki set square. 

Jinapyrshcmg 15 

1 . Da ki set square ne protractor shna ka right angle 
AOB; pynlong ia u AO = 3 inshi OB =• 4 inshi. Pyn* 
.lasoh AB Na u O ring u perpendicular ha u AB da u ruler 
bad compass. 

2 Ring uno uno u line AB. Shem da ka compass la 
ka point P kaba jngai 5‘5 cm na ki tduh Jong u. Na ka 
point P ring perpendicular PR ha u AB, da u ruler bad 
compass. Thew la u PR. 

Lynnono XV 


BAN SHNA KI TRIANGLE 



Ngi la nang ban shna la ki triangle. Ki jingshisha ba 
ngi dei ban kynmaw shaphang ki triangle ki long: — 

(a) Ka triangle ka don hynriew bynta, lai tylli ki side 
bad lai tylli ki angle. 

Ha ka ABK la ki side BK, KA, AB ki khot rtth 
a,b,k ter ter, la ki Z.BAK, ABK, AKB ki khot Z.A, Z. 
/K tor ter. 
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(b) Kino kino at tylli ki side jong ka friangie baroh 
lang ki kham jrong i& uba lai. 

(k) Ka sum ki lai tylli ki angle ka triangle ka long 
2 right angles ne 180° 

To ngin la shna sa katto katne tylli ki triangle haba la 
ai kino kino lai tylli ki bynta jong ka. 

PROBLEM 13 

Ban shna ka dur lai dong haba la ai ia ka lynter ki side 
jong ka. 


a 



La ai ba o, 6, /k ki long ki side ka triangle kaba yn 
shna. 

Jingshnador— Ring u line BK uba la ryngkat bad u a. Na 
ka centre B da u radius k ring kawei ka arc. 

Na ka centre K da u radius b ring sa kawei ka arc ka 
ban pom la ka arc ba la ring mynshuwa ha ka point A. 

Pynlasoh AB bad AK< 

Kb a ABK ka long ka triangle kaba ki side jong ka 
kl la ryngkat bad kiba la ai. 

Katiio tylli kiba kum kine ki triangle lah ban shna ? 
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Jingpyrskang 16 

I . Shna ki triangle kiba la ki side joog Id la ai harum, 
bad thew !a ka jingheh ki angle ha kawci-pa-kawei ka 
tria ngle. 

(i) a - 2 0' b =« 2 0' h - 2-0' 

(U) a = 3 0' b = 1*5' 18 = 1-5' 

(iii) a=-3 0' b ^ 2*5' fc - 1-8' 

(iv) a = 5,4 cm b ^ 7‘6 cm k — 3*5 cm 

(v) a = 4‘5 cm b = 7’0 cm k *= 4*5 cm 

(vi) a = 6*2 cm b =s 6*2 cm k 6*2 cm 

PROBLEM 14 

Ban shna ia ka triangle haba la ai ia ka Jingheh ki lai tylli 
ki angle Jong ka 



La ai, ka /A=50% Z.B=70% /.K=60'‘ ban sbnS 
triangle. 

Ring uno uno u lii^p BK kum ka base. 

Pynlong ha u B bad u BK ka Z. B=70° bad ha u K 
bad KB ka Z.K=60“. Ka £ A ka det ban long 50®. 

Thew !a ka. 

Lada shim da kawet ka base kaba da kawei pat ka 
jingjrong bad shna ki angle B bad K komba la leh» ka /.A 
ka dei hi ban long 50®. 
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^ Lada shna kumne bunsien ha ki base kiba la pher ka 
jingjrong, ngln !oh bun ki triangle kiba ka jingtieh ki angle 
ki long kumba la ai. 

Nangne ngi lohi ba lah ban shna la ka dur ka triangle 
haba la ai la ki lai tylli ki angle jong ka ; hynrti ym lah ban 
pynthikna la ka jingheh jong ka. Ka jingheh ka triangle ka 
shong ha ka jin^rong ka base ba la shim. 

Da ki lai tylli ki angle ba la ai, lah ban shna la ka dur 
ka triangle ; hynrei ym lah ban buh thikna la ka jingheh 
jong ka. 


Jingpyrshan^ 17 

1. Shna triangle kaba ka /.A = 65% /K = 25'’ bad 
ZB = 91% 

^^2. Ha ka A ABK, ZA = 28% ZK = 112% katno ka 

3. Katno tylli ki triangle lah ban shna haba ka 
ZA = 90% ZB - 48% ZK =» 4L. 

4. Pyrshang la kane. Shim uno uno u line BK kum 
ka base ka triangle ba yn pyrshang shna. Ha ka point B 
bad ha u BK, shna ka angle kaba 135^ bad ha ka point K 
bad ha u KB shna ka angle kaba 45®. Khmih, lah ne em 
ban shna triangle da kine ki jingthew ? Lada em, balei ? 

(Pyndonkam da ka protractor ban shna la kitei ki 
angle.) 

5. Lada shna pat ka triangle ha ka base BK bad da pyn- 
long ki angle ha ka base kiba 120® bad 80®; jia aiu? 

(JV-A—Ka sutfi ki ar tylli ki angle ba la ai Jong ka 
triangle ba la kwah ban shna ka dei bw duna la ka 2 rt.Zs.) 
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PROBLEM 15 

Ban shnu ka triangle haba la ai tiwei u side bad ki angle 
ha ki tduh jong u. 



La ai u side a bad ki bad / K da kiba yn shna 
i'a ka / ABK. 

Jingshna dur — Ring u line BK uba i'a ryogkat bad u a. 

Ha ki tduh jong u BK shna ki Z. KBA 
bad ZBKA kiba ia ryngkat bad ki /.B bad ZK ter ter 
da u ruler bad compass. 

Fynjrong 'ia ki kti kine ki angle kat haduh ba kin i'a 
shtm ha u A. 

Ka A ABK ka long ka triangle ba la shna da ki jing- 
thew ba la ai. 


Jingpyrshang 18 

1. Shna ka A ABK kaba u side a ~ 3-2', zB = 72° bad 
ZK*^37'. Thewkatno ka jingheh ka Z A 

2. Kawei-pa-kawei na ki angle ha ka base jong ka 
triangle ka long 75" ; katno ka jingheh ka vertical angte? 

3. Shna triangle kaba u a = 34% Z® = ZK -» 66^® 
Thew la u b bad u k bad ong ka jait triangle aiu phi lob. 
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PROBLEM 16 

Ban shna ka triangle haba la ai ar tylli ki side bad ka 
angle kaba la pynlong da ki 



La ai i'a u side b bad h bad ka Z.A da kiba yn shna la 
ka triangle. 

Jingshna dur — Ring nno uno u I'ne AB = k; lia u A shna 
ka Z. BAD kaba ia ryngkat bad ka /_A, 

Na u AD ot AK = b. 

Pynlasoh BK. 

Ka A ABK ka long ka triangle ba la shna kat kum ki 
jingthew ba la ai. 

Jingpyrshang 19 

1. Shna ka triangle ABK haba la ai u side b = 1'8'. 
k = 2-7'' bad ka AA = 65°. 

2. Shna ka right angle BAK da u ruler bad compass, 
da pynlong la u AB = AK = 35*. Pynlasoh BK. 

Thew ia ki angle B bad K. Katno degree kawei kawei 
ka don ? Kine ki angle ki la long kumno, bad balei ? 

3. Shna ka A ABK kaba u AB -> AK — 6*5 cm bad 
ka A A 84°. Phi lah ban ong kbiem thew katno degree ka 
jingheh ka AB bad AK ? Ka jait triangle aiu phi ioh 7 

4. Shna ka triangle kaba ki angle ha ka base ki long 
kawei kawei 60° bad u a =: 3*5 cm. 

Katno ka jingheh ka A A bad ka jait triangle ain phi 
oh? 
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PROBLEM 17 


Ban shnu ka triangle liaba la ai ar tvlU ki side bad ka 
angle kaba la pyrshah la kawei na ki. 



La ui ki sid« b bad k bad ka / B. 

Jingshna dor — Ring uno uno u line BD bad ha u B thaw 
ka Z DBH - ZB. 

Na u BH ut BA = k. 


Na ka point A kuni ka centre bad da u radius b ring 
kawei ka arc. 

Lada kane ka arc ka ut ia u 3D ha ki ar tylli ki point 
ki bad k^ sha kajuh ka liang u B ngi I'oh ar tylli ki A ABK^ 
bad ABK 2 kiba kat kuni ka jingthew ba la a!. 


Katnu tylli ki triangle yn ioh haba — 

(a) u b u kham jrong ia u k. 

(b) u b u ia ryngkat bad u k. 

(k) u b u ia ryngkat bad u perpendicular na u A ha 
uBD. 

(d) u b u kliam lyngkot ban la une ti pefpendicblar. 
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PROBLEM 18 

Bun shna ka right-angled tnangic haha la at u hypotenu''t' 
bad uwei u side. 



La ai h u hypotenuse bad a uwei u side br»n shna la ka 
right-angled triangle. 

Jingshna dnr - - Ring u line BK u ban ia rtngkat bad u a 

Ha ka point B ring u perpendicular EB lia u BK. 

Na ka centre K bad u radius h ring arc ka ban ot ia u 
BE ha ka point A. 

PynTasoh KA. 

Ka /\ ABK ka long ka nglit-angltd triangle kat kun> 
ki jingtJiew ba la ai. 

Lynnong XVI 

Kl TRIANGLE {sliuh .sliull) 

Ka jingiaryngkat ki ar tylli ki triangle nadong shadong 
{Congruence of triangles) 

Ngi tip ba ka triangle ka don lai lylU ki side bad lai 
tylli kl angle. Ia kiiie ki khot ki hynriew bjntu jong ka 
tiiungle. Ar tylli ki triangle la ong ba ki ia i^ngkai nadong 
shadoug haba syrtap ia kawei ka triangle haior kawei pat 
ki ia dait sbiak. Haba long Kunine, kawei-pa-kawei ka 
bynta jong ka triangle kaba nyngkong ka ia ryngkat bad ka 
bynta ba la dei (corresponding part) ha ka triangle kaba ar, 
ki side para side bad ki angle para angle bad ki triangle’ 
rub ki la ryngkat ha ka jingheh. 
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Ha kiba kutn kine ki triangle ki side ba la dei (cones- 
ponding sides) ki long kiba !a pyrshah ia ki angle ba !a 
Tvngkat, bad ki angle ba ia dei (corresponding angles) ki 
long kiba ia pyrshah ia ki side ba la ryngkat. 

Kum ka jingpyni nuksa - - Shim ar tylli ki set ^uare 
kiba 45’. Syrlap ia ki kawei halor kawei ba kin ia dait bhi 
sbiak. Da kaba leh kumne ngi iobi ba ki dong matang ki 
la-bi para dong matang; ki dong 45® para dong 45®. 

Nangta pat. — ki side ba ia pyrshah i i ki dong matang 
ki ia-bi para ki bad ki side ba ia pyrshah ia ki dong 45® ruh 
ki la-bi para ki. 

Pyrj.haii- Ic!’. kLinjuh ia ki ar tylli ki set square kiba 
60®, 30.‘ Phishemaiu? Kioi ki corresponding part kiba 
ia ryngkat ha kine ki ar tylli ki :.et square, kiba long ruh ki 
triangle? 

1. Ring ar tyllt k! .1 ABK, DEH kiba u BA — ED 
BK i- EH bad ka B - /_ E. 

Ot ia ka BAK bad syr- 
tap ia ka halor ka EDH. 
kurata ba ka point B kan hab 
ha ka point E bad u BA halor 

o ED. 

Hungno u BK u hab bad 
balei ? ^ 

Hangno u A bad 'i K ki 
hab bad balei ? 

Hangno AK u hab? 

Nangne ngi ioni ba ka 
A BAK ka ia dait sbiak bad 
ka A EDH, Ki 6 bynta ka 
A BAK ki ia ryngkat bad ki 
6 bynta ka A EDH, kumne: - 

(1) BA ^ ED (4) A B -- A E 

(2) BK = EH (5) A A = A D 

{3)AK = DH (6)AK==aH 

Ki triangle luh ki ia ryngkat ha ka jingheh (area). 
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Kumta ngi ioh ia kane ka jingong — 

Lada or tylli ki side jong kawei ka triangle ki ia ryngkat 
bad ar tylli ki side jong kawei pat, uwei-ia uwei, had ki angle 
ba la pynlong da ki ruh ki ia ryngkat. kita ki triangle ki ia 
rymgkat nadong shadong. 

Jubab:— (i) Lah ban ong ba ka Z_A - Z.E; Z.B = ZH 
bad Z_K = Z.D; balei? 

(ii) Lah ban ong ba u AB -- DH; BK -=- DE bad 
AK « EH, balei ? 

2. Ring ar tylli ki A ABK, DEH kiba u AB = DE 
u AK = DH had u BK - EH. 




Ot Ha kine ki triangle bad khmih kumno yn syrtap la ki 
ba kin la duit sbiak. 

Lada da ka jingpyrshang, phi shorn ba ki ia dait sbiak 
ong kino ki corresponding part jong kine ki triangle kiba 
Ha ryngkat. 

Nangne pat ngi Hob Ha kane ka jingong— 

Haba lai tylli ki side jong kawei ka triangle ki ia ryngkat 
bad lai tylli ki side jong kawei pat, uwei-ia-uwei, kita ki ar 
tylli ki triangle ki ia ryngkat nadong shadong. 
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3. Rin<; ar tylli ki A ABK. DEH kiba u BK = EH, ka 
AB -- a E bad ka Z a = /_D 



Hangne ruh, ot ia kine ki triangle bad khtnih kumno yn 
syrtap fa ki ba kin ifa dait sbiak. 


Ong ia ki corresponding part jong kine ki triangle kiba 
ia ryngkat. 

Nangne ngi ioh */a kane ka jingong — 

Haba ar tylli ki angle Jong kawei ka triangle ki la ryng^ 
kat bad ki ar tylli ki angle jong kawei pat^ kawei^ia^kawei^ 
bad mo uno u side jong kaba nyngkong u ia ryngkat bad u 
side ba ia del (corresponding side) jong kaba ar^ ki triangle 
ki ia ryngkat nadong shadong. 

4. Ring ar tylli ki right angled A ABK, DEH kiba u 
AB DE, u AK = DH bad ki 
/_ B bad Z. E ki dei ki right 
angle. 

Pyrshang da kaba bad 
syrtap i'a kine ki triangle ban 
shem ba ki ia ryngkat nadong 
shadong. Thoh ruh i'a ki 
corresponding part kine ki 
triangle. 

Nangne ruh ngi ioh la kane ka jingong— 

Lada ki hypotenuse jong ki right-angled triangle ki ia 
ryngkat^ uwei u side jong kawei ka triangle ruh u ia ryngkat 
bad uwei pat u side jong kawei paU ki triangle ki ia ryngkat 
nadong shadong. 
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Jingpyrshang 20 

1. Ha ka A ABK, kaba u AB == u AK bad u AD u icng 
perpendicular ha u BK. Ktimno lah ban ong ba ki A ABK, 
AKD ki la ryngkat nadong shadong. 

2. Ha ka isosceles A XYZ kaba u XV - u XZ bad ia 
u X la pyniasoh sha ka point O kaba long ka pdeng u YZ. 
Pyni ba ki A XYO, XZO ki !a lyngkat nadong shadong. 

3. Ha ka dur sawdong ABKD kaba baroh ki side ki ia 
ryngkat uwei-ia-iiuei pat, pyni ba ki triangle ba la pynlong 
da kaba pyniasoh ia u A bad u K ki ia ryngkat nadong 
shadong. 

4. Ha ka triangle ABK, u AD u phiah ia ka angle 
BAK murbiang bad u icng perpendicular ha ka base BK. 
Pyni ba ki ABD bad AKD ki ia ryngkat nadong shadong. 

LYNNONCi XVII 


KI QUADRILATERAL 


Shna kawei ka A ABK. Nangta pat ha u AK shna sa 
kawei ka A ADK. Ngi ioh ia ka dur 
ABKD kaba la ker kut da ki side AB, 

BK, KD, DA. Ka dur ABKD ka dei 
ka qoadiilateral 

Kano kano ka dur kaba ker kut 
da ki saw side la khot quadrilateral. 

Ta ki point A, B, K, D ki kho^ ki 
vertex ka quadrilateral, la ki angle 



pat la khot /.A, Z.B, zK, ZD. 

la ki side jong ka la jii ong kumne ruh a ia u AB^ 
b ia u BK, k ia u KD bad d ia u DA. 

la u line AK ki khot diagonal. U diagonal u long u 
line ba la pyniasoh ia ki vertex kiba ia pyrshah ha ka 
quadrilateral. 


Katno tylli ki diagonal ki don ha ka quadrilateral? 

Ka sum jong ki angle ha ka A ABK=» 2rt Z s bad ka 
sum jong ki angle ha ka A ADK ruh »= 2 rt Naraar- 
kata, ka sum jong ki angle ha ka quadrilateral kan long 
katno? 



PROBLEM 19 


Shna ka quadrilateral liaba la ai ka jingjrong ki side 
Jong ka bad ka angle ha la pynlong da ka shi jur k i side ba 
marjan. 



Lu ai ki side a. b, k, d bad ka ./A ba la pynlong da 
!ci side a bad d. 

Jiogsbnador — Shim uno uno u line AE. 

Pynlong ka ,iEAM ha u A ka bun ia ryngkat bad ka 
ZA ba la ai, da u ruler bad compass. 

Na u AE ot AB == a bad na u AM ol AD = d. 

Na ka centre B bad u radius b ring kawei ka arc. 

Na ka centre D bad u radius k ring kawei ka arc ka 
ban pom ia ka arc ba la ring ha ka point K. 

Pyniasoh DK bad BK. 

Ka dur ABKD ka long ka quadrilateral ba la kwah ban 
shna kat kum ki jingthew ba la ai. 

Jingpyrshaiig 21 

I. Shna quadrilateral da kine ki jingthew;— 

(i) a = 2 4', b = 14', k = 1-3', d = 2 1', ka angle 
ba la pynlong da u a bad d = 50°. 

(ii) a «= 3-2', b = 2'0', k=» 1"9', d=2'5', ka angle 

ba la pynlong da u a bad u d =75°. 
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(iii) 

a» 

4-5 cm, b = 

3-9 cm. 

k = 4 0 cm, 

d = 5-0 cm 

ka 

ZA = 90". 




(iv) 

a = 3'5 cm, b = 

4-4 cm, 

k = 3‘2 cm, 

d 2-7 cm 

ka 

/.A =■- 120". 





problem 20 

Shna ka quadrilateral hnba la ai ka I vnter ki side bad 
u diagonal 



Lu ai ki side a, b, k, d. bad u diaiional ni ban shna la 
ka quadri lateral. 

Jingsbnadur — Shim uno uno u line AP. 

Na u AP ot AB — a. 

Na ka centre B bad da u radius m ring kawei ka arc. 

Na ka centre A bad da u radius d ring kawei ka arc ka 
ban Ka punt bad ka arc ba la ring ha u D. 

Pyniasoh AD bad BD. 

Na ka centre B bad u radius k ring kawei ka arc ka 
ban la pom bad ka arc ba la ring ha u K. 

Pyniasoh BK bad DK. 

Ka dur ABKD ka long ka quadrilateral ba la kwah 
ban shna. 
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Jingpyrshang 22 

1. Shiia quadrilateral da kme ki jingthew — 


(ii a = 2-0'. b = 1-2’, k = 1-5*, d = ! -8' 
m = 1*8 *. 

(ii) a = 2-8% b »= 12'. k =- 1-3', d = 2 0' 
m = 2-r 


bad 

bad 


(iii) a 3‘0 cm, b = 2 2 cm, k = 2*4 cm, d = 4’0 cm 

bad m - 4‘0 cm. 

(iv) a — 3-8 cm, b 2‘4 cm, k = 1-9 cm, d — 4‘5 cm 

bad tn = 3 6 cm. 



Shna ,:1ABK kaba 60' kaba ki kti jong ka kin lone 
2"lal'. 

Lyngba ka point A bad K ring ki line ki ban long 
parallel ia u BK bad BA (da ki set square) bad ba kin la 
kyoduh iia ka point D. 

Ka dur ABKD ka long ka quadrilateral kaba ki side 
kiba la pyrshah ki long parallel. Ia kiba kum kine ki 
quadrilateral ki khot parallelogram. 

Ka parallelogram ka long ka quadrilateral kaba ki side 
kiba la pyrshah ki la long p.'irallel. 

Thew la u AD bad BK, AB bad DK. Phi shorn aiu 
nangne ? Thew la ka jingheh ki Z. ADK, DXB bad BAD 
Phi ahem aiu nangne? 
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Jingpyrshang 23 

1. Shna ka parallelogram ABKD kaba ka* Z. B == 45°, 
BA 5*2 cm had BK — 3*4 cm. 

Thew bad la nujor (i) i'a ki side kiba i'a pyrshah (ii) ki 
angle ba i*a pyrshah; thoh ia kiba phi ioh nangta. Kynmaw 
isL ki jingshisha ba phi ioh nangne. 

2. Shna ka parallels 
gram ABKD, kaba ka ^ 

ZD = 90°, AD = 1-5' bad 
DK = 2-5\ 

/•5 

Thew ia ki side ba ia 
pyrshah bad ia ka jingheh 
kiwei pat ki angle ha k:me 
ka dur. D 



2 5 


Phi iohi ba kario ka parallelogram ka don kawei na ki 
angle jong ka kaba long ka right angle, la kiba kum kita 
ki parallelogram ki khot rectangle. 

Ka rectangle ka long ka parallclograrji kaba kawei na 
ki angle jong ka ka long ka ripht angle. 

3. Shna kawei ka rectangle 
kaba u side AB =- BK =• 3*5 cm 

Shna ka Z ABK - 90°. Ot 
ia ki kti kane ka angle 3 5 cm uwei 
uwei. 

King ki parallel AD bad KD 
na ki point A bad K ki ban la long 
parallel ia xi BK bad AB ter ter. 

Thew la u AD bad KD bad ia^nujor bad ki side ba la ai. 
Nangne ngi ioh ia ka rectangle;^ ABKD kaba ki side kiba 
pynlong ia ka right angle ki ia ryngkat. Ia kiba knm kine 
ki rectangle ki khot square. 

Ka square ka long ka rectangle kaba ki side ba pynlong 
ia ka right angle ki !a ryngkat. 


A, 
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4. Shna fc'.i pariilleloeram ABKD* kaba ka 122J®, 

AB - AD = 2 5 cm 



Shtip. ka /- BAD - 122^'. ot i’a u AB bad AD mar 
2 5 cm. 

Ring lyngba ki point B bad D ki parallel BK, DK ki 
ban ia long parallel \'a u AD bad AB bad ai kin i’a shem ha 
ka point K. 

The^v id u BK b<id DK. Ki side jong kane ka dur ki 
ialongkumtio? Tliew ia ka jingheh ki angle ADK, ABK 
bad BKD. 

Kaduf ABKD ka dei ka parallelogram kaba ki side 
jong ka batoli ki (a ryngkat hynrei ki angle kirn long right 
angle, la k^ba kum kiue ki parallelogram ki khot rhombus. 

Ka rhombus ka long ka parallelogram kaba baroh kt 
side jong ka kj ia ryngkat hvnrei ki angle kim long ki right 
angle. 

5. Ring ar tylli ki line AD bad BK kiba la parallel bad 
ia pher ka lynter. Pyn’iasoh AB, DK. 

A D 

Ngi 10 h ka quadrila- 
teral ABKD kaba ar tylli 
ki side jong ka ki ia long 
parallel. Ia kiba kum kine 
ki quadrilateral ki khot 
trapezium. 

Ka trapezium ka long ka quadrilateral kaba ar tylli ki 
side jong ka ki long parallel. 
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Kyumaw — ka rectangle, ka square bad ka rhombus ki 
dei ki dur ba kyrpang jong ki parallelogram. 

6. To ngin lum lang Ta ki jingshisha ba iigi ioh na 
kitei ki jingringdur. 

(i) Aiu ngi ring nia ia ki Side bad i'a ki angle ba ia 
pyrshah ha ka parallelogram? 

^ii) Lada kawei na ki angle ka parallelogram ka long 
right, angle; katno ka jingheh kiwci pat? 

(iii) Kiei ki jingshisna ba phi ring Ta ki angle jong ka 
rectangle bau ka square? 

(iv) Ki side ka square, rhombus bad trapezium ki la 
long kumno? 

PROBLErvI 21 

Ban shna ka narallelorgam haha la ai ia ki side ba 
marjan (adjacent sides) bad ka angle ba la pynlong da ki, 

4a u ruler bad compass. 


a 



La ai u a bad d bad kaZ. A ban shna Ta ka parallelo- 
gram. 

Jingshna dur —Ring Ta u AB uba ka jingjrong kat u a. 

Pynlong ka ZBAD ka ban Ta lyngkat bad 
ka ZA ba la ai. Ot la u AD kat u b. 

Na ki centre B bad D bad da ki radius d bad a ring aro 
ki ban la pom ha u K. PynTasoh OK bad BK. 

Ka dur ABKD ka long ka parallelogram ba la kwab 
ban shna. 
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Jiogpynshteha— Thew da ki set square la ki side kiba !a 
pyrshah ki la long parallel ne em? 

Na ka jmgshna dur u side AB = a ; AD = d bad ka 
^BAD = zlA. 


PROBLEM 22 


Ban shna ka square ha u side ba la ai, da u ruler bad 
compass. 


E 



La ai u side AB ha uba yn shna la ka square. 

Jingshna dur — Ha ka point A shna da u ruler bad compass 
ka ft Z.BAD da pynlong la ka jingjrong 
u AD kut II AB. 

Na ka centre B bad D bad da u radius AB ring arc ki 
ban la pom ha a K. 

Pynlasoh DK bad BK. 

Ka dur ABKD ka long ka square ba la kwah ban shna. 

Jingpyoshisha — Thew da ki set square la ki side ba la pyr- 
shah ki la long parallel ne em ? 

Da ka jingshna dur ki side baroh ki la ryngkat bad 
u AB. Ka Z.BAD ruh ka dei ka right angle. 

Jingpyrshang 24 

1. Shna square ha a side uba 2 5 inshi. Pynlasoh la 
ki diagonal jong ka. Phi shem jingshisha aiu kabft lb dei 
ad ki diagonal? 
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2. Shna ia ka square ASKD. Pynlasoli la ki diagonal 
ki da ill pom ha ka point O. Thew ia u OA, OB, OK, OD, 
Phi shem aiu? 

3. Shna square ha u diagonal uba 3'0 inslii. 

Jingaijinginut -- Nyngkong shim u line AK uba 3 0*. Ot 
ia u marshiteng ha ka point O. Ring u line BD na ka 
point O uba da pynlong artat ki right angle bad u AK. 
Pyndep ia kaba sah. 

4. Shna kawei ka right-angled triangle ABK. Shna 
square ha ki side jong ka. Lyngba 
ka middle point jong ka square ha 
u BK (kata, ka point ha kaba ki 
diagonal kane ka square ki ia pom) 
ring line kaba ia parallel bad ieng 
perpendicular bad ii hvpotenuse 
AK. 

Ot ia ka square ha u BK ha ki 
line ba ia buh da ki dot bad ruh ia 
ka .square ha u AB. 

Pyi'sliang pyndait ia kine ki dur ha ka square ha u AK. 
Ngi shem aiu na kane ka jingpyrshang ? 

Ka square ha u AB -f ka square ha u BK = ka square 
ha u AK lane, ngin thoh kumne AB* -f BK* =AK®. 

Ngi ong ruh, ha ka right-angled triangle ka square ha 
u hypotenuse ka ia ryngkat bad ka sum jong ki square ha ki 
side ba pynlong ia ka right angle. 

5. Shna kawei ka right-angled triangle kaba ki side kiba 
pynlong ia ka right angle kin long 3' bad 4*. Ynda phi thew 
phin shem ba u hypotenuse u jrong 5 

Shna square ha uwei-pa-uwei u aide jong kane ka right- 
angled A- 
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la ki adjacent side jnng ka square ba phi shna ha u side 
aba 3 bynta b ki uwei uwei ha ki 3 bynta kiba mari>iang 
marbiang. Lyngba kine ki point ba la bynta b kine ki 
side, ring ki line ki ban fa long parallel bad ki line pyofeng 
bad ki line pyngkiang kane ka square. Phin shem ba fa 
kane ka square la bynta ha ki square kiba shi square inshi 
ka jingheh bad ki don baroh 9 ling kiba kum kita. 

Leh kumjuh la ka square kaba phi shna ha u side uba 
4* bad 5'. 

Nangne ngi fohi ba— 

Ka square ha u hypotenuse ka la ryngkat bad ka sum 
jong ki square ha ki side ba pynlong fa ka right angle. 

Lynnono XVIII 

BAN SHNA DUR KAT KUM KA SCALE 

Ngin donkam ka kot kaba heh bha ban ring dur fa 
ka blackboard, ka jingkhang, ka fing skul, ka shnong ne ka 
ri ne kiba kum kita kat kum ka jingheh Jong ki. 

Ki non^hna dur ne engineer haba ki kwah ban shna fa 
ka fing ne Jingkieng ne surok bad kiwei kiwei, ki mutdur 
shuwa ha ka kotsada fa ka plan jong kata kaba ki thmu ban 
shna da kaba pynrit fa ka jingtbew kata ka dur kat ban 
biang ha ka kotsada la kaba kum kane ka jingring dur ki 
khot kaba ring dur ne shna dur kat kum Im scale 

Ka map ne ka plan ka long ka dur ba la pynrit kaba 
long ka kopi ba dei thik jong ka ri ne jaka kaba ka feng. 
Namarkata, haba thew fa ka jingjngai hapdeng ar tylli ki 
dak jong ki shnong ba la buh ha ka map ngi Jah ban tip fa 
ka jingjngai jong kita ki shnong kumba ki long. 

Tharaiy lada 1 inshi ba la thew ha ka map ka feng na 
ka bynte ka jingjngai 10 mile, Z ini^i kan I^ng na ka bynta 
20 mile, 4*5 inshi na ka bynta 43 mile bad ter ter. la kaba 
kum kata ka map la ongba lasboa ha ka scale 10 mile' 
shi inshi. 
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1. Ring a linanba 3'6* ka lynter ha ka scale I'a r. 

1 2 5 

• • - • 

Ring uwei u line kumba la leh ha kane ka dur bad thew 
3 insbi bad sbiteng insbi. 

Ka jingjrong jong une u line ba la ring ka long 3^', 
hynrei namar 1" ka leng na ka bynta 1', une u line u leng 
na ka bynta 3' 6'. 

Ka scale ba la pyndonkam hangne ka long shi insbi na 
ka bynta shi phut. Lah ban thoh lyngkot kumne — 

Scale 1" - V. 

Lane, Scale namar 1" ka leng na ka bynta 12". 



2. Ring n line 2' T ka lynler ha ka scale !"» 1'. 

To ngin shna shuwa la ka scale 1" » 1' kumne— 

Khmih bha kumno la shna fa katd ha scale. Ka lynter 
kane ka scale ka long 4 inshi. la ka shi insbi kaba sha ka 
tdob kadiang ka scale la bynm ba ki 12 bynta kiba la ryng^ 
kat, da bt jingiarap ka problem 9. 
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Namar shi inshi ka long na ka bynta shi phut, kumta 
iwei*pa>iwei i byota ba la bynta i teng shi bynta na ka 12 
bynta jong ka shi inshi. Katei ka scale baroh kawei ka 
!eng na ka bynta ka 4 phut. Ban i'oh ia ka jingthew ka baa 
leng ia u line uba 2' 7" shim 2 inshi bad 7 bynta na ka 12 
bynta jong ka shi inshi kumba la pyni da u line ba la ring 
hapoh katei ka scale. 

Utei u line u ieng namarkata, na ka bynta 2' T. 

3. Pyndonkam da katei kajuh ka scale bad ring !a kine 
ki line : — 

rr ; 3'2' ; 2' 7^' ; bad 8^*. 

4. Shna ka scale kaba 1"= 1 kot bad da ka, ring ki line 
3 kot 2 phut, 1 kot 2 phut bad, 4' 6' ka lynter. 

[Hangne ia ka shi inshi ha ka tduh kadiang ka scale 
yn bynta ha ki 3 bynta ba ia biang ban ioh ia ka jingjngai 
kaba ieng ia ki phut ] 

5. Ha ka plan ka ting kaba ka scale 1 phut la 
shem badon ki line kiba 8', 6^*, I* bad 2|*. Katno ka 
Jingjrong jong kita ki line ha kata ka iing.? 

^'=1 phut. 

6" 2X6 lane 12 phut. 

6. Shna ka plan jong ka iing kaba ka lynter ka dong 
iing ka long 24 phut bad ka pyngkiang 12 phut. Pynkha 
baranda 4 phut sha khmat baroh shi lynter. Scale I* = 4'. 

7. Ia ka plan jong kawei ka kp6r la shna ha ka scale 
50 kot shi inshi — 

(i) 4*6" ka jingjngai ha ka plan ka ieng ia ka jing> 
jngai kaba katno ha ka kper? 

(iil Katno ka jingjngai ha katei ka plan ka ban ieng 
na ka bynta 480 kot ? 
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8. Shna ka scale kaba 1^' ka ban feng na ka bynta ka 
1 phut, bad da ka, ring line ki ban leng Ka u line uba 
2'3(';7"; 1' 1^* bad llf'ka jingjrong. 



Ring u line uba jrong 6 inshi. Buh dak ha man la ka 
1^', kumba la pyni ha ka dur. Bynta ia ka 1^^" kaba ha ka 
tduh kadiang jong ka scale ha ki 12 bynta kiba la marbiang 
marbiang. Kumta iwei iwei i bynta in leng shi bynta na ka 
12 bynta ka 1^*. 

Ring u line hapoh ka scale uba jrong ar shah ki 1^* 
bad sa 3 bynta shiteng na ka 1^". 

Utei u line u leng la u line 2' 3^''. 

i 

9. Ha ka map kaba ka scale, 1" = 16 mile, ka jingjnga 
na Shillong ha Sohra la pyni ba ka long 1 '3*. Katno ka 
jingjngai lada laid beit siak na Shillong ha Sohra ? 

Ka Jowai ka jngai 22'4 mile haba thew beit siak na 
Shillong; katno ka jingjngai kine ki jaka ha ka map kaba 
ha kateika scale? 

10. Nga laid 40 kot beit siak shaphang shatei nangta 
nga iaid 30 kot beit siak shaphang mihngi. Shna ka plan 
la kane ha ka scale 1 inshi =: 10 kot; shenk da kaba thew 
laka jingjngai ka jaka ba nga don na ka jaka ba nga mih. 
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11. la u dieng lama uba jrong 32 phut na khyndew la 
pynskhem da kaba teh tyllai na kliar ha u khuti uba sieh 
ha khyndew 24 phut na trai u dieng lama. Shna dur la 
kane ha ka scale S phut = I inshi bad shem la ka jingjrong 
u tyllai. 

12. Nga pyndem la kajingkieng ha ka kynroh ling. 
Ka khlieh jingkieng ka kot 16 phut bad ka kjat jingkieng 
pat ka don 12 phut na trai kynroh. Shna plan la kano ha 
ka scale 4 phut = 1 inshi bad pyndonkam la ka ban shem 
la ka jingjrong ka jingkieng. 

Lynnong XIX 

KI CIRCLF 

Shna dur ban pyni ba u perpendicular ba la ring ha 
u chord jong ka circle na ka pdeng Jong u u laid lyngba ka 

centre. 

Jingshna dor — Ring kawei ka circle 
na ka centre O 4 
Ring uwei u chord AB ha ka. Ot 
la u AB marshiteng da u line PR 
uba da pynlong ki right angle bad u 
AB da ka jinglarap ka Problem 1. 

Ngi lohi ba une u perpendicular 
u laid lyngba ka centre O. 

Shim katto katne ki point ha u PR bad thew la ka 
jingjrong jong ki na u A bad u B. 

Ngi shem ba ki jingjngai kano kano ka point ha u line 
PR na u A bad u B ki la katjuh. 

Nm tip ruh ba ka centre O ka jngai katjuh na u point 
A bad B kiba long ki point ha ka circumference jong ka 
circle kaba ka point O ka long ka centre. 

Namarkata, ka point O ka del ban don ba u line PR * 
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2. Shna dur ban pyni ba ki perpendicular ba la ring ha 
J:i chord ka circle na ki middle point Jong ki ki la pom ha ka 

4Lem,e. 



Jingsbnadur — Ring kawei ka circle na ka centre O. Shim 
ar tylli ki chord AB bad KD ha ka. 


Ot marshiteng i'a u AB da u line EH uba da pynlong ki 
right angle bad u AB. 

Ot marshiteng ia u KD da u line LM uba da pynlong ki 
right angle bad u TCD. 


Na kafei ka jingp>rshang haneng ngi iohi ba u line 
EH u laid lyngba ka centre O bad kumjuh ruh u 
line LM. 

Thew ruh I'a u OA, OB, OK, bad OD. Phi shem kine 
ki la dei kumno? 

Namarkata, ngi ong ba ki perpendicniar ba la ring ba 
ki diord ka circle lyngba ki middle point jong ki ki ia pom 
ba ka centre. 
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PROBLEM 23 

Ban ring ka circle ka ban laid lyngba id ki vertex fong 
ka triangle ba la ai. 



La ai ka A ABK. 


Jingshnadur — Ot marshiteng ia u AB da u line EH uba da 
pynlong ki right angle bad u AB. 


Ot marshiteng la u AK da u line LM uba da pynlong ki 
right angle bad u AK. 


Ai ba u EH bad LM kin la pom ha u O. 


Thew la ka jingjngai ka point O na ka point A, B bad K, 
Phi shem kine ki i'a dei kumno? 


Na ka point O kum ka centre bad da u radius OA ring 
circle. 


Kane ka circle ka laid lyngba u B bad u K. Balei? 
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PROBLEM 24 


Ban ring ia ka circle ka ban laid lyngbaja ki vertex jong 
ka square. 



La ai ka square ABKD. 

PynTasoh la ki diagonal AK bad DB. Kine ki diagonal 
ki da ila pom ha u O. 


Na ka centre O bad da u radius OA ring circle. 


Kane ka circle ka dei ban laid lyngba ki point B, K bad D 
namar ba u OA =» OK =» OB » OD. 
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Lynnono XX 

BAN SHNA lA KI KATTO ICATNE KI NUKSA 


la ki dur ba la ker kut da palat la 
ki saw side ki khot polygon, la ka poly* 
gon kaba ki side bad ki angle jong ka ki 
la ryngkat ki khot regular polj^on. 




Ka polygon kaba san 
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9 > 

99 

kbatsan 


side ki khot Pentagon 
„ „ ,, Hexagon 

„ „ „ Heptagon 

„ „ „ Octagon 

„ „ „ Decagon 

„ „ „ Dodecagon 

n n Qttindecagon. 


1. Ring circle da u radius 

2 - 0 '. 

Sdang na kano kano ka 
point ha ka circumference kane 
ka circle bad da u compass jam 
sawdong la ka, da buh dak artat 
man ka sien ba phi jam. Ka 
jingjam ba phi jam kan long 
barabor kat u radius ba phi 
ring la ka circle. 

Katno sien phi jam sawdong la ka circumference? 

Pynlasoh ter ter la ki dak jam ba phi la buh ha ka 
drcumference. Kine ki line baphi pynlasoh ki dei Id^i? 
Katno kajingjrong uwei uwei na ki? Ka nuksa aitt‘ phi 
loh na kane ka dur ? 
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Dur 1 Dur 2 

2. Ring circle bad da buh dak ha ka circumference 
kumba phi la leh ha ka jingpyrshang 1. 

Na kawei-pa-kawei ka dak ba la buh shim la ka kum 
ka centre bad da ujuh u radius ring arc kiba ki tduh jong 
ki kin la shem bad ka circumference ka circle ba la ring. 
Leh ter ter la man la ka dak ba la buh ha ka circumference. 
Haba la dep phi loh !a ka nuksa ba la pyni ha ka dur I. 

Pynlasoh !a ki dak ba la buh ha ka circumference ha 
kata ka rukom ba yn long dur triangle. Ngi ioh la ka nuksa 
ha ka dur 2. Ka nuksa dur khlur. 

3. Shna la kine ki nuksa harum — 



Dur 1 Dur 2 


Dur 1. — Ring shuwa la ka circle da buh dak ba ka 
circumference kumba phi la leh ha ka jingpyrshang 1. Ring 
la kitei ki chord bad shim la kawei*pa->kawei ka dak ba la 
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buh kum ka centre bad da u radius uba shiteog ka jing- 
jrong u radius jong ka circle ba la ring, ring arc kiba ki 
tduh jong ki kin la shem bad ki chord. Phi !oh ia ka dur 1. 

Dur 2.— Ring shuwa Ta ka circle rit da buh dak 
ha ka circumference jong ka kumba phi la leh ba ka 
jingpyrshang 1. 

Shim la kawei>pa-kawei ka dak ba la buh kum ka 
centre bad da ujuh u radius ring la ki arc. 

Sa ring khatduh la ka circle heh. 

4. Shna !a kino ki nuksa harum. Ka jingheh jong ki 
kan long ar shah la kine ki dur. 




Our 1 — Ring kawei ka circle da u radius uba 2 inshi. 
Ring ar tylli ki diameter kiba da pynlong ki right angle ha 
ka centre. 

Na ka centre jong kane ka circle bad da u radius uba 
shiteng ka jingjrong u radius ka circle ba la ring, ot ia kine 
ki diameter. 

Shim la kawei-pa-kawei na kine ki point kum ka centre 
bad sa ring la kitei ki sdw circle kiba hapoh ka circle ba 
la ring. 

Dur 2. — Ring shuwa kawei ka circle bad da buh dak 
ha ka circumference jong ka kumba phi la leh ha ka jing- 
pyrshang 1, tang ba u radius un long tang shiteng na u 
radius ka circle. Sa ring la katei ka dur na ki dak ba la 
bulu 




94 


S. Shna sa la kine ki nuksa. 



Dur 1 Dur 2 

Dur 1. Shna shuwa la ka square kaba heh kaba u 
diagonal jong ka u long 3". Na ka point kaba ia pom ki 
diagonal kum ka centre bad u radius uba !a ryngkat shiteng 
ia u diagonal jong ka square ring ia ka circle. Da u radius 
uba ia ryngkat ka jingjngai na ka centre ha ka middle point 
jong ki side ka square ring sa ia ka circle rit. 

Sa ring dur sa ia ka square rit. 

Dur 2. Shna shuwa ih ka square ha u diagonal uba 2". 
Nangta sa la ki circle rit bad khatduh ia ka circle heh. 


6. Shna ia kane ka nuksa — 


Shna shuwa kawei ka square. 
Pyniasoh !a ki diagonal. Na ki vertex 
jong kane ka square kum ka centre 
bad da u radius uba la ryngkat ia ka 
shiteng u diagonal ring ia ki arc bad 
sa pyndep ia kaba sah. 
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7. Shna la kine ki auksa harum. tCa jiogheh jong ki 
kan long ar shah la kine ki dur 



Dur 1 



Diir 9 


Dur I. Shna shuwa kawei ka square. Ki curve barob 
kiba hapoh kane ki square ki dei ki semicircle ba la shna 
ha uwei-pa uwei u side kum u diameter. Kiba shabar ka 
square ki dei ki semicircle ha ka shiteng u side ka square 
kum u diameter. 

Dur 2. Shna shuwa kawei ka squewe. Ki arc ba 
hapoh ka square la ring na ki vertex jong<n kum ki centre 
bad da u radius uba long shiteng na u diagonal jong ka 
.square. Kiwei pat ki curve ki long ki semicircle. 
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